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MESSAGE FROM THE DIRECTOR 

When disasters strike, Seattle needs to be ready τ and readiness starts 

with understanding what to ŜȄǇŜŎǘΦ 5ƛǎŀǎǘŜǊǎ ǘƘŀƴƪŦǳƭƭȅ ŘƻƴΩǘ ƻŎŎǳǊ ŜǾŜǊȅ 

ŘŀȅΣ ōǳǘ ǘƘŀǘ ŀƭǎƻ ƳŀƪŜǎ ƛǘ ƘŀǊŘŜǊ ǘƻ ŀƴǘƛŎƛǇŀǘŜ ǘƘŜƛǊ ƛƳǇŀŎǘǎΦ ¢ƘŀǘΩǎ ǿƘŜǊŜ 

the Seattle Hazard Identification and Vulnerability Analysis (SHIVA) comes 

in. SHIVA brings together scientific research, historical records, engineering 

insights, and community knowledge to assess the causes and consequences 

of the disasters that could affect our city.  Research has shown that 

awareness of hazards and their consequences empowers people to make 

better decisions during disasters.  

{IL±! ƛǎ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ƻŦ {ŜŀǘǘƭŜΩǎ ŜƴǘƛǊŜ ŜƳŜǊƎŜƴŎȅ ƳŀƴŀƎŜƳŜƴǘ 

program. It identifies the hazards the City of Seattle, its partners, and the 

community should prepare for. Developed through more than a year of research, engagement with city 

ŀƴŘ ǊŜƎƛƻƴŀƭ ǇŀǊǘƴŜǊǎΣ ŀƴŘ ƘŀȊŀǊŘ ŜȄǇŜǊǘǎΣ ƛǘ ǇǊƻǾƛŘŜǎ ŀ ōŀǎŜƭƛƴŜ ǾƛŜǿ ƻŦ {ŜŀǘǘƭŜΩǎ ŘŜƳƻƎǊŀǇƘƛŎǎΣ ōǳƛƭǘ 

environment, and economy before analyzing how 19 identified hazards could impact the city and its 

residents. This information guides the development of policies, plans, and programs to reduce risk 

across all hazards. 

 

Curry Mayer, Director,  

City of Seattle, Office of Emergency Management 
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EXECUTIVE SUMMARY 
The 2026 Seattle Hazard Identification and Vulnerability Analysis (SHIVA) revision offers the public, 

elected leaders, and City staff a comprehensive assessment of how hazards cause disasters and how 

they ŀŦŦŜŎǘ {ŜŀǘǘƭŜΦ Lǘ ƛǎ ǘƘŜ ƻƴƭȅ ǊŜǎƻǳǊŎŜ ǘƘŀǘ ŜȄŀƳƛƴŜǎ ŀƭƭ ƻŦ {ŜŀǘǘƭŜΩǎ ƘŀȊŀǊŘǎ ƛƴ ƻƴŜ ǇƭŀŎŜτlinking the 

latest scientific research on hazard intensity with the real implications for our community. Since the 

federal government is proposing significant reductions to funding to support local disaster 

preparedness, targeted strategic investments to reduce disaster impacts is more critical than ever.  

¢ƘŜ ŀƴŀƭȅǎƛǎ ƛŘŜƴǘƛŦƛŜŘ мф ǇǊƛƳŀǊȅ ƘŀȊŀǊŘǎ ǘƘŀǘ ŘǊƛǾŜ {ŜŀǘǘƭŜΩǎ ŘƛǎŀǎǘŜǊ ǊƛǎƪΥ 

Biological Hazards Built Environmental Failures Cyber Disruptions 

Earthquakes Extreme Heat Flooding 

Hazardous Materials Incidents Landslides Power Outages 

Severe Winter Weather Social Unrest Structure Fires 

Terrorism and Targeted Violence Transportation Incidents Tsunamis and Seiches 

Volcano Hazards Water Shortages Wildfire and Smoke 

Wind   

In addition to individual hazard chapters, the SHIVA contains four supporting chapters: Climate Change, 

Community Profiles, Exposure Analysis, and Hazard Scenarios. These four chapters provide further 

context and detail about the social, economic, and physical environment and how hazards interact with 

these factors.   

The table below and shown again in the Hazard Ranking chapter summarizes all 19 hazards on one page. 

It shows the potential severity of impacts each hazard causes, roughly how frequently the hazard occurs, 

and its likelihood of triggering secondary disaster consequences. City staff and subject matter experts 

evaluated these metrics to score each hazard, with the results forming a ranking showing overall risk. 

The priority was identifying hazards that can cause sudden, acute, and complex threats to life, property, 

and the environment and their potential consequences. Because disasters are rare events, this process 

involves uncertainty. Any of the hazards in this study could bring immense hardship to Seattle.   

Key Findings 

¶ Seattle communities do not bear the consequences of disasters equally. Neighborhoods with 

higher proportions of people of color, low-income residents, and historically marginalized 

populations have a greater exposure to most hazards, including but not limited to earthquakes, 

extreme heat, flooding, tsunamis, and volcano hazards.   

¶ Earthquakes are {ŜŀǘǘƭŜΩǎ Ƴƻǎǘ ǎƛƎƴƛŦƛŎŀƴǘ ƘŀȊŀǊŘ. There is an estimated 87% probability that the 

city will experience an earthquake within the next 50 years at least as powerful as the 2001 

Nisqually event. Seattle is also at risk from stronger, more damaging earthquakes originating 

from the offshore Cascadia Subduction Zone and from the Seattle Fault, which runs east-west 

through the center of the City.   

¶ A new chapter has been added on Wildfires. There is a growing understanding of the threat 

posed by wildfires on the west side of the Cascades. Recent research identifies the history of 

megafires in the Western Cascades. Such fires are infrequent but would be highly impactful. If 

one were to occur in the Skagit, Cedar, or Tolt watersheds, it could have severe consequences 

ŦƻǊ {ŜŀǘǘƭŜΩǎ drinking water and power supply. The Pend Oreille watershed in northeastern 
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Washington is also vulnerable to fire and ŎƻǳƭŘ ŀŦŦŜŎǘ {ŜŀǘǘƭŜΩǎ .ƻǳƴŘŀǊȅ 5ŀƳΦ Additionally, 

wildfire smoke can cause significant health impacts. 

¶ Seattle faces disaster risk from both rare, extreme events such as major earthquakes and from 

more frequent events like fires, urban flooding, power outages, and extreme weather. The 

frequent events are less individually harmful but have a cumulative impact that increases the 

risk they pose to Seattle. Our emergency management system must prepare for both types of 

hazards. The increasing frequency of many climate related hazards suggests a need for 

expanded collaboration between emergency managers, day-to-day business operations, and 

policy makers mitigating the effects of long-term chronic hazards.   

¶ Hazards that impact neighborhoods are generally more manageable than city-wide hazards like 

extreme weather because fewer people and properties are affected and because it is easier to 

apply resources. Nevertheless, these smaller incidents challenge response because they draw 

significant resources away from normal City business operations creating dilemmas for City 

policy makers. 

¶ Extreme heat is a deadly hazard in the second least air-conditioned city in the US, particularly for 

the elderly, those with chronic illnesses, and those experiencing homelessness. The 2021 Heat 

5ƻƳŜ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘƛǎ ǊƛǎƪΦ Lǘǎ ƛƳǇŀŎǘǎ ǿŜǊŜ ƳƛǘƛƎŀǘŜŘ ōȅ ǘƘŜ ŜǾŜƴǘΩǎ ǊŜƭŀǘƛǾŜƭȅ ǎƘƻǊǘ ŘǳǊŀǘƛƻƴΦ 

The longer extreme temperatures persist, the more severe and dangerous the health 

consequences become. Had the 2021 heat lasted several days longer, severe health 

consequences would have risen dramatically.   

¶ Wind and power outages emerged as priority hazards, driven by serious widespread impacts 

that occur with relative frequency. Seattle last experienced a major windstorm in 2006 when 

thousands lost power during very cold weather. With future power demand projected to rise 

signifiŎŀƴǘƭȅΣ {ŜŀǘǘƭŜ ǿƛƭƭ ōŜŎƻƳŜ ƳƻǊŜ ŘŜǇŜƴŘŜƴǘ ƻƴ ǎƻǳǊŎŜǎ ƻǳǘǎƛŘŜ /ƛǘȅ [ƛƎƘǘΩǎ ƎŜƴŜǊŀǘƛƴƎ 

capacity. This in turn makes Seattle more vulnerable to disruptions in the regional power 

network which suffers from underinvestment in maintenance.  

¶ Drones are an emerging terrorist threat. There have not been any successful attacks in the US, 

but the decreasing cost, increasing ease of use, technical advances, and the techniques 

developed on the battlefield in Ukraine are making drone attacks more likely. South America is 

experiencing a spike in drone attacks by extremist groups and criminal organizations that have 

sent members to train on the battlefield in Ukraine.   

¶ Increasing political polarization has brought more attention to the hazards of social unrest and 

targeted violence, both in Seattle and nationwide.  

¶ COVID revealed how disease outbreaks can create prolonged and widespread social impacts 

beyond the direct effects of the disease itself. Disease outbreaks have been given more weight 

in the hazard ranking process due to the impact on youth, the economy, and social cohesion.   

¶ Cybersecurity is a continuous threat to city operations. The cyber ransomware attack on Seattle 

Public Libraries in 2024 underscored the increasing consequences for critical service provision by 

the City of Seattle and its partners.   

¶ The December 2022 South Park flood revealed the increasing vulnerability of low-lying areas to 

compound flooding, in which flooding is caused by multiple drivers such as sea level rise, 

barometric pressure, high intensity precipitation, tides, and stream flows. The United States 

Geological Survey released a series of compound flood estimates for King County in December 

https://cmgds.marine.usgs.gov/data-releases/datarelease/10.5066-P13HYXKY/
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2025 showing a large part of Seattle coastal areas and the Duwamish Valley are vulnerable to 

compound flooding.  

Hazard Ranking  

The table below summarizes the SHIVA. It ranks hazards based on two scenarios: one that is 

representative of events with an annual likelihood (or frequency) of 1% or greater and another scenario 

that is representative of extreme events that have an annual likelihood (or frequency) of 0.1% or less 

ǇŜǊ ȅŜŀǊΦ ¢ƘŜ ǊŀƴƪƛƴƎ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ {ŜŀǘǘƭŜ ŜƳŜǊƎŜƴŎȅ ƳŀƴŀƎŜƳŜƴǘ ŎƻƳƳǳƴƛǘȅΩǎ ǊŜƭŀǘƛǾŜ ƭŜǾŜƭ ƻŦ 

concern for our hazards. 

How the model works 

Hazards are ranked using the Combined Ranking column. It captures a Most Likely Scenario (the more 

common events) and a Credible Worst-Case Scenario (the rare extreme events). Both scenarios are 

evaluated using ten parameters that capture community impacts. Each parameter is assigned a score 

from 1 through 5 that are averaged to get a Base Score. Definitions for all parameters are given in Table 

2.  

Two additional parameters, Frequency and Cascading Effects, function as multipliers. They are assigned 

a score of 1 to 5 then added together to yield a Combined Multiplier.   

The Base Score is multiplied by the Combined Multiplier to get a Scenario Score. The scores for both 

scenarios are added together. Finally, to reflect long term trends, a Future Emphasis score (also 1 to 5), 

is added to the total to get a Hazard Score.  

Scenario Score = Average (10 Parameters) * Sum (2 Multipliers)   

Hazard Score = (Most Likely Scenario Score) + (Credible Worst-Case Scenario Score) + Future Emphasis   

Scoring was done by Office of Emergency Management staff and the Strategic Working Group of the 

Seattle Disaster Management Committee.  

It is important to look beyond the Combined Score. Many of the scores are very close. The breakdown of 

the scores reveals how impacts differ across hazards. For example, some hazards impact people directly 

much more than infrastructure while others are reversed.   

  

bookmark://Table02HazardMetrics/
bookmark://Table02HazardMetrics/
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Hazard Ranking 

 Most Likely Scenario Credible Worst-Case Scenario 
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Earthquakes 5 2 2 2 2 2 3 2 2 1 2.3 4 4 8 18.4 5 5 5 5 5 5 5 5 5 5 5.0 1 5 6 30.0 3 51.4 

Wind 5 2 2 2 2 2 2 2 2 1 2.2 5 3 8 17.6 5 2 2 3 3 2 3 3 4 3 3.0 3 3 6 18.0 3 38.6 

Power Outages 5 2 2 2 2 2 2 3 2 1 2.3 5 2 7 16.1 5 4 2 4 3 1 2 3 3 5 3.2 3 3 6 19.2 3 38.3 

Severe Winter Weather 5 4 2 2 2 1 2 2 2 1 2.3 5 2 7 16.1 5 4 2 4 3 2 3 4 3 3 3.3 2 3 5 16.5 5 37.6 

Wildfire and Smoke 5 3 2 2 1 2 1 2 1 1 2.0 5 1 6 12.0 5 5 2 4 4 5 1 1 4 3 3.4 3 3 7 20.4 5 37.4 
Infectious Disease and Biological 
Hazards 5 5 4 3 3 1 1 1 1 3 2.7 4 1 5 13.5 5 5 5 5 4 1 1 3 3 3 3.5 3 2 5 17.5 5 36.0 

Tsunamis and Seiches 3 2 2 3 3 2 3 2 3 1 2.2 3 2 7 11.0 4 2 4 5 4 4 3 4 3 3 3.6 2 4 5 21.6 3 35.6 

Cyber Disruptions 5 4 1 2 2 1 1 2 1 3 2.2 4 1 6 11.0 5 4 2 5 4 3 1 4 4 5 3.5 1 4 5 18.5 5 34.5 

Landslides 4 3 2 2 1 2 2 3 1 1 2.1 5 1 6 12.6 4 3 3 3 3 3 3 4 2 3 3.1 2 4 6 18.6 3 34.2 

Flooding 4 3 1 2 2 2 2 2 1 1 2.0 5 1 6 12.0 5 4 2 4 3 3 3 4 3 3 3.4 2 3 5 17.0 5 34.0 

Extreme Heat 5 3 3 2 2 2 1 2 1 1 2.2 4 1 5 11.0 5 5 4 4 3 2 1 3 3 3 3.3 3 2 5 16.5 5 32.5 

Transportation Incidents 2 1 3 1 2 1 2 3 1 1 1.7 3 1 4 6.8 3 4 4 4 3 3 2 4 3 5 3.5 2 4 5 21.0 3 30.8 

Social Unrest 3 1 2 2 3 1 2 2 2 3 2.1 5 2 7 14.7 5 3 3 5 3 1 3 2 2 5 3.2 2 2 4 12.8 3 30.5 

Water Shortages 1 4 1 2 2 2 2 2 3 3 2.2 5 2 7 15.4 5 5 1 3 3 3 2 1 3 3 2.9 2 2 4 11.6 3 30.0 

Hazardous Materials Incidents 3 2 2 3 2 3 1 2 2 3 2.3 4 1 5 11.5 3 4 4 4 3 2 1 4 2 3 3.0 2 3 5 15.0 3 29.5 

Structure Fires 1 2 3 3 2 2 2 2 2 3 2.2 4 1 5 11.0 4 4 3 4 4 1 3 4 3 5 3.7 1 3 4 14.0 3 28.0 

Built Environment Failures 2 2 2 2 2 1 1 3 1 1 1.7 5 1 6 10.2 5 4 3 3 4 3 4 4 3 3 3.6 1 3 4 14.4 3 27.6 

Volcano Hazards  3 5 1 4 3 2 3 2 3 1 2.7 2 2 4 10.8 5 5 3 4 3 2 4 5 1 1 3.4 1 3 4 13.6 3 27.4 

Terrorism & Targeted Violence  1 1 2 2 2 2 2 2 1 3 1.8 5 2 7 12.6 4 4 4 3 2 1 2 2 3 3 2.7 1 2 3 8.4 5 26.0 
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INTRODUCTION 
In January 2020, the first laboratory-confirmed case of COVID-19 was reported in Washington State. The 
global pandemic that followed led to thousands of lives lost in Seattle. Thousands more had their lives 
upended. In the middle of the COVID-19 crisis, outrage at the murder of George Floyd sparked social 
unrest that became violent. These are just the latest disasters that stretch all the way from today to the 
Great Seattle Fire of 1889. They include many more events like severe winter weather, landslides, 
flooding, and power outages that have disrupted the life of the city. Despite the seriousness of these 
events, Seattle has not experienced a true catastrophe, but it remains a possibility. The most likely cause 
would be a major earthquake, but there are other hazards that could produce a disaster of a magnitude 
not yet known in Seattle. 

Disasters overwhelm communities and the resources used to respond to them, but countermeasures 
are effective in mitigating impacts. Building codes, infrastructure improvements, firefighting, emergency 
management, flood control projects, and landslide stabilization efforts are just some of the investments 
that have significantly reduced loss of life, property destruction, community disruption, and 
environmental degradation. However, these measures come with costs, and it is impossible to guard 
against every bad thing. Therefore, it is critical to understand which hazards pose the greatest dangers 
to our city. ¢ƘŀǘΩǎ ǿƘŜǊŜ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ŎƻƳŜǎ ƛƴΦ Lǘ ŀƴŀƭȅȊŜǎ hazards that cause disasters in Seattle and 
their effects so that the City of Seattle, partner organizations, and the public can make the smartest 
investments to lessen hazard impacts.  

Washington State understands the importance of hazard analysis. The Washington Administrative Code 
requires political subdivisions have comprehensive emergency management plans that ŀǊŜ άbased on a 
hazard analysis or equivalentέ όWAC 118.30.060). !ŘŘƛǘƛƻƴŀƭƭȅΣ {ŜŀǘǘƭŜΩǎ emergency management 
program is accredited by the Emergency Management Accreditation Program (EMAP) which requires 
accredited programs to meet its standards for hazard identification as specified in standard 4.1 of the 
2022 edition of the Emergency Management Standard, EMAP EMS 5-2022. This document fulfills both 
these requirements. It also serves as the hazard analysis in ǎǳǇǇƻǊǘ ƻŦ {ŜŀǘǘƭŜΩǎ All-Hazards Mitigation 
Plan. Finally, it complements the Threat Hazard Identification and Risk Assessment (THIRA), a FEMA 
defined methodology focused on ŎƻƳǇŀǊƛƴƎ ǘƘǊŜŀǘǎ ŀƎŀƛƴǎǘ ŘŜŦƛƴŜŘ ΨŎƻǊŜ ŎŀǇŀōƛƭƛǘƛŜǎΩ. This document is 
broader than the THIRA and enables the City of Seattle, partner agencies, and the public to better 
prepare for, respond to, recover from, and mitigate the effects of disasters on our community. In doing 
ǎƻΣ ƛǘ ŦƻǊƳǎ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ŦƻǊ ǘƘŜ /ƛǘȅ ƻŦ {ŜŀǘǘƭŜΩǎ ŜƳŜǊƎŜƴŎȅ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻƎǊŀƳΦ  

Defining Hazards 

Most of this analysis consists of chapters covering specific hazards, but before considering them, it is 

important to back up and precisely define what hazards are and their relationship to disasters.  

CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ŀƴŀƭȅǎƛǎΣ ŀ ƘŀȊŀǊŘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άŀ process, phenomenon or human activity that 
may cause loss of life, injury or other health impacts, property damage, social and economic disruption 
or environmental degradationΦέ0F

1 A hazard is a phenomenon that may cause harm. Depending on the 
situation, a hazard may create an incident that can be managed by individual or small groups of agencies 
with normal resources. A hazard can manifest as a disaster, defined by the UN as άŀ serious disruption of 
the functioning of a community or a society at any scale due to hazardous events interacting with 
conditions of exposure, vulnerability and capacity, leading to one or more of the following: human, 
material, economic and environmental losses and impactsΦέ1F

2 These later events require immediate 
community responses that are made more challenging because they also increase the demand for 
critical resources, cause logistical difficulties and communications bottlenecks, and often create unique 
situations that require rapid policy making. They are the subject of this analysis. 

https://app.leg.wa.gov/WAC/default.aspx?cite=118-30-060&pdf=true
https://emap.org/
https://emap.org/wp-content/uploads/2023/04/EMAP-EMS-5-2022-Emergency-Management-Standard.pdf
https://www.seattle.gov/documents/Departments/Emergency/PlansOEM/HazardMitigation/2021-2026%20HMP%20v.1.4%20Interim%20Final.pdf
https://www.seattle.gov/documents/Departments/Emergency/PlansOEM/HazardMitigation/2021-2026%20HMP%20v.1.4%20Interim%20Final.pdf
https://www.fema.gov/emergency-managers/national-preparedness/goal/risk-capability-assessment
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Hazards are measured by their frequency and magnitude. Frequency measures how often the hazard 
creates incidents. Magnitude measures incident consequences. The relationship between frequency and 
magnitude is non-linear as shown in Figure 1. There are many more small incidents than large incidents. 
For example, landslides are a regular occurrence in Seattle. They happen every winter, but most are 
small, have limited impacts, and can be managed by individual departments or personnel from several 
departments working together in the field. Larger landslides or multiple landslides happening over a 
short length of time may require involvement of senior leadership from one or more responding 
departments. Leadership gathers in departmental operations center (DOC) to manage the incident. If 
the landslides have extraordinary impact, a citywide response is necessary. The City of Seattle 
Emergency Operations Center (EOC) will be activated. Personnel from across city government will 
respond along with non-city agencies with a role to play. Once the incident is stabilized, city government 
will partner with community-based organizations to begin community recovery. Figure 1 shows the 
division of the different levels of response. The focus of this analysis is on incidents that cause an EOC 
activation.  

Hazards are ranked by the frequency and magnitude of a Most Likely Scenario and a Credible Worst-
Case Scenario as shown below. These scenarios and the ranking methodology are explained in detail in 
the next chapter, Hazard Ranking and Methodology. 

Figure 1. Incident Frequency vs Magnitude 

 

The analysis groups threats into 19 specific hazards that can trigger disasters. It defines the hazards, 
specific physical and social vulnerabilities to them, examines their consequences, estimates the hazard 
outlook over the next five years, and provides key contextual information. Earthquakes are SeattleΩǎ top 
hazard, but each hazard has the potential to cause a disaster of historic magnitude. Finally, actual 
disasters rarely involve just one hazard. For example, earthquakes can trigger tsunamis, landslides, fires, 
hazardous materials incidents, and other secondary hazards.  

Recovery from the worst of these incidents could take years. This potential was most recently seen with 
COVID-19. Thousands of people in Seattle were directly affected by illness. Thousands more were 
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ŀŦŦŜŎǘŜŘ ōȅ ŘƛǎǊǳǇǘƛƻƴǎ ǘƻ ǎŎƘƻƻƭǎΣ ōǳǎƛƴŜǎǎŜǎΣ ŀƴŘ ǎƻŎƛŀƭ ŀŎǘƛǾƛǘƛŜǎΦ {ƻƳŜ ǇƭŀŎŜǎ ƭƛƪŜ {ŜŀǘǘƭŜΩǎ Řƻǿƴǘƻǿƴ 
are still recovering ŦƛǾŜ ȅŜŀǊǎ ŀŦǘŜǊ ǘƘŜ ǇŀƴŘŜƳƛŎΩǎ ŜƳŜǊƎŜƴŎŜΦ 

Defining Vulnerability 
Hazard risks are not evenly distributed across the city geographically or demographically. Some places, 
for example, the Duwamish Valley, coastal areas, and areas near steep slopes have higher physical 
exposure. Likewise, some people, such as those with lower incomes, renters, minorities, and the elderly, 
are more susceptible to harm and therefore more vulnerable.  

Vulnerability explains why hazard risks are not evenly distributed.  It is defined as the susceptibility to 
harm and includes two overlapping ideas: 1) exposure to a hazard and 2) sensitivity to harm once 
exposed. For example, coastal areas are more vulnerable to coast flooding simply because they are on 
the coast and exposed to high tides, storm surge, and other coastal hazards. Appendix A identifies 
people, critical facilities, and property exposed to hazards we can map. Now consider two coastal areas. 
One is highly populated, and the other is undeveloped. The highly developed area is more vulnerable 
because more people are exposed to hazards. Finally, consider two highly populated coastal areas. In 
the first, residents live in elevated structures made of concrete. In the other, residents live in flimsy 
structures close to sea level. The second area is more vulnerable because its structures are more 
sensitive to damage. Places are more vulnerable if they have more people and assets exposed. Finally, 
vulnerable people, things, and places incur more harm when exposed to the same physical event. Many 
disaster scholars consider all forms of vulnerability to roll up into social vulnerability because the same 
factors that define social vulnerability also determine where people live and work. 

Social Vulnerability 

The concept of social vulnerability extends the basic idea of vulnerability by noting that different 
demographic groups experience different levels of harm during the same incident. Social inequality 
affects those who suffer the most during disasters. The Center or Disease Control has developed a 
model of social vulnerability that can be mapped. The result is included in the Community Profile in 
Figure 9. The factors found to influence social vulnerability include: 

¶ Being below 150% poverty 

¶ Being unemployed 

¶ Being housing cost burdened 

¶ Having no high school diploma 

¶ Having no health insurance 

¶ Being age 65 or older 

¶ Being age 17 or younger 

¶ Having a disability 

¶ Living in a single-parent household 

¶ Lacking English proficiency 

¶ Being a racial minority 

¶ Living in a multi-unit structure 

¶ Living in a mobile home 

¶ Living in crowded housing units 

¶ Lacking access to a vehicle 

¶ Living in group quarters (e.g., dorms, prisons, shelters) 
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These factors have a cumulative effect. People in multiple categories are more vulnerable than people in 
one category. Many people falling into these categories lack sufficient reserves to deal with a sudden 
loss of residence or income. Others may face discrimination during disaster recovery. 

Some of these factors make keeping oneself safe more difficult. They underscore the need for the 
community and local government to support its most vulnerable community members. Three critical 
areas are communications, self-care, and mobility.  

Communications. If someone lacks the ability to receive, understand, and act upon emergency-related 
messages and public information, they may miss life-saving information. Roughly one in five Seattle 
residents speak a language other than English. The City of Seattle requires departments to have 
language access plans, includes language access in its emergency plans (PDF), and has built pre-scripted 
messages in AlertSeattle, its emergency alert system. See the City of Seattle Language Access Program 
for more information. Despite these efforts, providing quick, incident-specific information in all of the 
/ƛǘȅ ƻŦ {ŜŀǘǘƭŜΩǎ мр ǇǊƛƻǊƛǘȅ ƭŀƴƎǳŀƎŜǎ ǿƛƭƭ ōŜ ŀ ŎƘŀƭƭŜƴƎŜΦ 

Self-Care. People who have limited ability to take care of themselves without assistance will face more 
challenges if critical lifelines like power, water, or communications fail, especially if they are socially 
isolated. Seattle has one of the lowest household sizes in the United States, and many people live alone. 
Developing neighbor to neighbor support programs is a critical step to mitigating this social 
vulnerability. Seattle Emergency Hubs is a volunteer group that facilitates this work.  

Mobility. People who have a mobility disability or lack access to a means of transportation face dangers 
if they need to evacuate or access resources during disaster recovery. Mobility vulnerabilities are 
mitigated in urban areas where resources are closer than rural areas and where public transport 
systems are stronger. Neighborhood and community-based organizations are helpful for reducing 
mobility vulnerabilities. 

Locational Vulnerability 

Locational vulnerability includes characteristics of systems that allow system failures to cascade. The 
sociologist Charles Perrow identified two dimensions to systems that make them more prone to failures: 
complexity and tight coupling between system components. Lƴ tŜǊǊƻǿΩǎ ǎŎƘŜƳŀ ŀ ǳƴƛǾŜǊǎƛǘȅ ƛǎ a 
complex but loosely coupled system whereas a nuclear power plant is a complex, tightly coupled 
system.2F

3 It also includes physical factors like weaknesses in the built environment, lack of redundancies 
in critical facilities, and proximity to hazardous areas. Because many of these vulnerabilities depend on 
specific hazards, they are covered in the hazard chapters.  

Complexity 

Cities are complex systems comprised of many components. How these components interact is not 
always understood. Normally, failures are contained, but when a system is tightly coupled, failures can 
cascade and cause system failure. Moreover, components in complex systems often interact in 
unanticipated ways because their connections are poorly understood. For example, Seattle hospitals 
had to curtail service during a 2006 windstorm and power outage because a laundry service that 
supplied them with clean linens lost powerΦ ¢ƘŜ ŜŦŦŜŎǘǎ ƻŦ ŀ ǇƻǿŜǊ ƻǳǘŀƎŜ ƳƛƭŜǎ ŦǊƻƳ {ŜŀǘǘƭŜΩǎ ƘƻǎǇƛǘŀƭǎ 
cascaded through the urban fabric to the health care system.  

Tight Coupling 

The faster the pace of change in a system, the faster failures propagate, and problems escalate. Critical 
infrastructure is becoming highly automated. While automation is leading to efficiency gains, it also 
means that things can go wrong quickly. For example, during Hurricane Katrina, hospital patients 
became critical within hours of power failure. The lengthening of supply chains and reductions in 
inventories held by many businesses is another example of tight coupling.  

https://www.seattle.gov/documents/Departments/Emergency/PlansOEM/2021%20EMAP%20Updated%20Plans/2021-04-10.CEMP.AnnexIV.AlertWarning.SOP.pdf
https://www.seattle.gov/iandraffairs/LA
https://seattleemergencyhubs.org/
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Concentration 

Besides complexity and tight coupling, the concentration of people and assets creates vulnerability 
because more harm can come from damage in a single location. Seattle has the densest concentration 
of people and resources between San Francisco and Vancouver, BC. Within Seattle, certain assets like 
ƘƻǎǇƛǘŀƭǎ ŀƴŘ ƭƛŦŜƭƛƴŜǎ ŀǊŜ ŜǾŜƴ ƳƻǊŜ ŎƻƴŎŜƴǘǊŀǘŜŘΦ aƻǎǘ ƻŦ {ŜŀǘǘƭŜΩǎ ƘƻǎǇƛǘŀƭ ōŜŘǎ ŀǊŜ ƭƻŎŀǘŜŘ ƴŜŀǊ ǘƘŜ 
city center. Many lifelines (power, water, gas, fuel, sewer, and transportation) run through narrow 
corridors, especially just south of the city. One unfortunately located incident could take out the greater 
part of a critical resource. Concentration is not solely a liability; dense population centers like Seattle 
have more resources to respond than surrounding rural or suburban areas. If they survive intact, these 
resources become valuable assets during a response and recovery.  

Economic Conditions 

!ǎ ŀƴ ŀǊŜŀΩǎ ŜŎƻƴƻƳȅ and population grows and shrinks, the distribution of wealth changes where 
vulnerable populations are located. Infrastructure gets built and then starts to decay; hazardous areas 
ŀǊŜ ǊŜŘŜǾŜƭƻǇŜŘ ƻǊ ŀōŀƴŘƻƴŜŘΦ ¢ƘŜǎŜ ŎƘŀƴƎŜǎ ŎŀǳǎŜ ŀ ŎƛǘȅΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ŦƭǳŎǘǳŀǘŜ ŀƴŘ ƛǘǎ Ƴƻǎǘ 
sensitive spots to shift geographically. Disasters can exaggerate ŀ ŎƛǘȅΩǎ ƎǊƻǿǘƘ ƻǊ ŘŜŎƭƛƴŜ. A city in 
recession can decline quickly after a disaster, while growth in a booming city can accelerate if new 
capital enters the city during reconstruction. The amount of outside assistance is also a determinant.3F

4 

State of Knowledge 

The ability to accurately predict the occurrence of a hazard has the potential to greatly reduce 
vulnerability to it. It is the ability to act on a prediction, though, that reduces vulnerability. The state of 
knowledge varies widely from hazard to hazard. The ability to predict ranges from: 

Deterministic. ¢ƘŜ ƘŀȊŀǊŘΩǎ ƭƻŎŀǘƛƻƴΣ ƳŀƎƴƛǘǳŘŜ, and time of occurrence are all reliably known 

within narrow limits in advance. Pure deterministic examples of hazard prediction are rare.  

Forecast. Some of the features of an impending incident can be predicted, usually based on the 

observation of a precursory signal. The prediction is based on probabilities. The precise 

magnitude, time, and location might not be known but there is some physical connection above 

the level of chance between the observation of a precursor and the subsequent event. 

Forecasting includes a precise probability statement. Volcanic eruptions and weather forecasts 

fall into this category.   

Time independent. This principle assumes that hazards occur randomly within a block of time and 

uses past hazard locations to constrain the future long-term hazard. An example is an 

earthquake with an estimated 500-year recurrence rate. A future earthquake could happen at 

any time in this 500-year span. Locations are estimated based on known faults and past events. 

Time/Location dependent. The hazard varies with time. Seasonality is a good example. Major 

storms tend to occur in the late fall and winter. Seismic hazards are greater along known faults. 

Community Resilience 

Community resilience is the ability of a community to minimize the consequences of disruptive 

incidents, recover quickly, and adapt to an altered post-incident environment. It emphasizes the role of 

social networks within a community. These networks can be informal based on personal connections 

formed through friendships, community events, hobbies, and social gatherings, or they can be formal 

networks in which organizations act as neighborhood cornerstones. Social networks establish social 

capital, the trust and respect that grows slowly within a community over time. During emergencies, 

these networks become anchor points for community self-help.  
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Social capital falls into three types: bonding, bridging, and linking. The following descriptions are drawn 

from the influential paper Social Capital and Community Resilience by Daniel P. Aldrich and Michelle A. 

Meyer.4F

5 

Bonding social capital exists between people who are emotionally close like friends and family. It is 

usually shared by people who share similar demographic traits. Bonding social capital is especially 

important in the immediate aftermath of a disaster when people depend on each other to share 

information and resources. A study of the 1995 Chicago heat wave found that communities with less 

bonding social capital suffered more deaths than those with stronger bonding social capital. 

Bridging social capital connects people across social groups such as class or race. This kind of social 

capital is more likely to involve formal organizations like non-profits. Another example is a friendship 

between individuals who are of different classes, but both belong to the same religious community. 

Bridging social capital is important for long-term recovery in accessing outside resources. A comparative 

study of two communities in New Orleans found that the community with stronger bridging social 

capital received more outside support after Hurricane Katrina. Puget Sound Resilience Hubs is a 

community-driven program to build centers to develop and focus bridging social capital in Western 

Washington.  

Linking social capital involves connections across individuals or groups with different resources levels. It 

allows people to access institutions with more power or resources. For example, if a non-profit has a 

relationship with elected officials, it has linking social capital. 

Community resilience underscores the need to involve the whole community in emergency 

management. Connections within neighborhoods, participation in civic groups, and a healthy system of 

community-based organizations are essential for reducing harm from hazards. FEMA recognizes the 

importance of community resilience and includes it in the National Risk Index. It uses a methodology 

developed by Cutter, Ash, and Emrich that maps community resilience to the county level.5F

6 King County 

was determined to have Relatively High community resilience. Unlike social vulnerability, which can be 

mapped to the census tract level, community resilience cannot be mapped at areas smaller than the 

county.   

Summary of Document Updates 
The previous revision to this document was completed in 2019. This revision incorporates new research 
for all 19 hazards, takes stock of recent events like COVID-19, social unrest, and the extreme heat event 
of 2021. The Community Profile was updated with new demographic, infrastructure, and planning 
information. A new Wildfire and Smoke ŎƘŀǇǘŜǊ ǿŀǎ ŀŘŘŜŘ ǘƻ ŜƳǇƘŀǎƛȊŜ ŘŀƴƎŜǊǎ ǇƻǎŜŘ ǘƻ {ŜŀǘǘƭŜΩǎ 
watersheds and dams outside city limits and the smoke hazard in Seattle. The SHIVA follows the City of 
Seattle Emergency Management Planning Policy and follows the development and maintenance process 
for external plans described therein. 

How to Use This Document 
The SHIVA is for anyone who wants to decrease the threat disasters pose to the Seattle community. 
Residents, employees, visitors, volunteers, government workers, academics, business owners, service 
providers, and infrastructure managers can all benefit from the SHIVA.  

Hazard researchers have done tremendous work in the Seattle area. The SHIVA summarizes the best 
available Seattle-ŀǊŜŀ ƘŀȊŀǊŘ ǊŜǎŜŀǊŎƘ ŀƴŘ ŎƻƳōƛƴŜǎ ƛǘ ǿƛǘƘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ {ŜŀǘǘƭŜΩǎ ǎƻŎƛŀƭ ŀƴŘ 
physical environment to show how hazards affect our city. These effects have been evaluated with a set 
of metrics and scored. The results are given in Table 1. Use it as a starting place. 

https://experience.arcgis.com/experience/f71d4e26a1854667aef12114e28de5b1
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Structure 

Most of the SHIVA consists of chapters on individual hazards. These chapters are preceded by a hazard 
ranking, community profile, and a chapter on climate change with a bibliography and endnotes at the 
back. We assume that most readers are interested in specific hazards. Breaking out individual hazards 
allows readers to jump into specific concerns without having to read the entire document. Despite the 
emphasis on individual hazards, we hope readers will familiarize themselves with the more general 
chapters. They provide important foundational knowledge about hazards, vulnerability, and resilience.  

Hazard Ranking  

This section is the dashboard. It condenses key findings into one matrix and contains supporting 
material to explain the metrics the matrix uses and how the scores were derived. It also has a table that 
shows how different hazards are related because most disasters involve multiple hazards. 

Community Profile 

Community characteristics shape what happens when hazards manifest. To understand hazard impacts, 
one needs to understand the community. The Community Profile outlines how Seattle is put together as 
a physical and social space with an emphasis on traits that affect hazard impacts. The Community Profile 
subsections are: 

¶ Physical Geography 

¶ Population and Economy 

¶ Land Use 

¶ Transportation 

¶ Utilities 

¶ Media 

¶ Emergency Services 

¶ Healthcare and Human Services 

¶ History 

This is a data-heavy chapter. A lot of this data shows that Seattle is still feeling the effects of COVID-19, 
including high vacancy rates downtown, decreased transit ridership, and decreased enrollment in public 
schools. Table 4 compares key Seattle demographics with т ΨǊŜŦŜǊŜƴŎŜ ŎƛǘiesΩ across the United States, 2 
cities in Western Washington (Bellevue and Tacoma), and King County. It enables readers to understand 
how Seattle differs from similar sized cities in the U.S. and with other communities in our region.  

Climate Change 

This chapter outlines how climate change affects our hazards. This analysis does not treat climate 
change as a stand-alone hazard, but as a process that manifests as an intensifier of hazards. Climate 
change is projected to affect air temperatures, sea level rise, precipitation, mountain snowpack, stream 
flow, and air quality for the Puget Sound area. The hazards expected to be most influenced by climate 
change are landslides, disease outbreaks, infrastructure failures, power outages, wildfire and smoke, 
extreme heat events, flooding, and water shortages.  

Hazard Profile Chapters 

Most of this document consists of 19 chapters on individual hazards. They can be read independently. 
Each chapter has the same structure allowing the SHIVA to be used as a reference. Despite this division 
boundaries between hazards are fuzzy. Emergencies often involve multiple hazards. Each chapter is 
summarized below. 
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Appendix A: Exposure Analysis 

The City of Seattle has identified areas of heighted exposure for six hazards: earthquakes, landslides, 
volcanoes, tsunamis and seiches, flooding, and explosive hazardous materials. For each of these hazards, 
we have analyzed population, land use, structure number and type, critical facilities, social vulnerability 
by census tracts, and wildlife areas in areas with heightened risk. 

Appendix B: Hazard Scenarios 

This appendix details the scenarios used to score the hazards. There are two scenarios for each hazard, a 
Most Likely Scenario and a Credible Worst-Case scenario. The purpose is to develop scenarios that are 
representative of what kinds of disasters a hazard could produce based on the best available research. 
Any real event will differ from these scenarios, but the goal is to capture the scope and magnitude 
generally. 

Bibliography 

The SHIVA rests on research. To keep the SHIVA as concise as possible, much of the research was heavily 
summarized. The sources in the bibliography provide papers, books, and websites that cover topics 
much more fully than the SHIVA. It offers a wealth of knowledge. Readers are encouraged to use the 
sources to broaden their understanding.  

Endnotes 

The SHIVA uses endnotes to make the text flow more smoothly, but the Office of Emergency 
Management hopes that readers will use the endnotes to understand what sources were used and to 
then consult these works themselves. They are an easy way to approach the bibliography. 

Hazard Chapter Format 
Each of the hazard-specific chapters follows the same format. The common format enables the same 
key aspects of each hazard to be considered and allows readers to compare the same sections across 
hazards. This format causes some repetition but makes the SHIVA easier to use as a reference 
document. 

Each chapter begins with a general section that explains why the hazard is a cause for concern. It 
provides enough fundamental science, research, and terminology to enable readers to understand 
subsequent sections without having to consult additional material. When relevant, it outlines disasters 
from outside the Northwest to illustrate why a hazard has been identified as being a risk to Seattle. 
These examples are especially important for newer hazards that do not have a long history in the 
Northwest.  

Key Points 

This section consists of bullet points that summarize the most important points about the hazard for a 
quick overview. 

History 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ŘŜǘŀƛƭǎ ǘƘŜ ƘŀȊŀǊŘΩǎ ǇǊŜǎŜƴŎŜ ƛƴ {ŜŀǘǘƭŜΦ aƻǎǘ ƻŦ ƛǘ ƛǎ ŀ ƭƛǎǘ ƻŦ ŜǾŜƴǘǎ ƛƴ {ŜŀǘǘƭŜ ǘƘŀǘ ƘŀŘ 
severe consequences. Occasionally, events from the Puget Sound region outside Seattle are included 
when they illustrate similar dangers here or have direct consequences here. Some events, especially the 
ƻƭŘŜǎǘ ƻƴŜǎΣ ƻŎŎǳǊǊŜŘ ǿƘŜƴ ŎƛǊŎǳƳǎǘŀƴŎŜǎ ǿŜǊŜ ǾŜǊȅ ŘƛŦŦŜǊŜƴǘ ǘƘŀƴ ǘƻŘŀȅΦ CƻǊ ŜȄŀƳǇƭŜΣ {ŜŀǘǘƭŜΩǎ 
deadliest disasters are transportation accidents, but safety standards dramatically improved since these 
accidents and have dramatically reduced accident frequency. They are included for completeness and 
perspective. 
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Vulnerability 

These sections apply vulnerability concepts to specific hazards. Vulnerability is a property of people, 

social systems, structures, or locations that make them suffer more harm than others for hazards of the 

same magnitude. For instance, wood structures and more likely to burn that brick structures when 

exposed to fire. Social vulnerability, the likelihood of some people suffering more harm when exposed 

to hazards of the same magnitude, is an equity issue. FEMA defines equity as the άǘƘŜ ŎƻƴǎƛǎǘŜƴǘ ŀƴŘ 

systematic fair, just, and impartial treatment of all individuals, including individuals who belong to 

underserved communities of color, persons who belong to communities that may face discrimination 

based on sex, sexual orientation, and gender identity (including members of the LGBTQ+ community); 

persons with disabilities, persons who may face discrimination based on their religion, national origin 

and persons with Limited English Proficiency, and persons who live in rural areas that have been 

systematically dŜƴƛŜŘ ŀ Ŧǳƭƭ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ŀǎǇŜŎǘǎ ƻŦ ŜŎƻƴƻƳƛŎΣ ǎƻŎƛŀƭΣ ŀƴŘ ŎƛǾƛŎ ƭƛŦŜΦέ6F

7 

Some social groups are disproportionately harmed by hazards and threats. Their vulnerability to 

disproportionate harm by hazards and threats is rooted in the social inequities that these communities 

endure. Examples of these social inequities include but are not limited to racism, ableism, sexism, and 

nativism. 

Consequences 

This section ties the previous sections together to draw out the likely outcomes if the hazard were to 
manifest. Because consequences vary with hazard magnitude and because smaller incidents happen 
more often ǘƘŀƴ ƭŀǊƎŜǊ ƻƴŜǎ ǘƘŜ {IL±! ǳǎŜǎ ŀ άMost [ƛƪŜƭȅέ ŀƴŘ ά/ǊŜŘƛōƭŜ Worst-Caseέ ǎŎŜƴŀǊƛƻ ǘƻ 
ƛƭƭǳǎǘǊŀǘŜ ƘŀȊŀǊŘ ŎƻƴǎŜǉǳŜƴŎŜǎΦ ¢ƘŜ άaƻǎǘ [ƛƪŜƭȅέ ǎŎŜƴŀǊƛƻ ƛǎ ƻŦǘŜƴ ǘƘŜ ǳǇǇŜǊ ǊŀƴƎŜ ƻŦ ǘƘŜ ƘƛǎǘƻǊƛŎŀƭ 
ƳŀƎƴƛǘǳŘŜ ƻŦ Ǉŀǎǘ ƻŎŎǳǊǊŜƴŎŜǎΣ ŀƴŘ ǘƘŜ ά/ǊŜŘƛōƭŜ ²ƻǊǎǘ-/ŀǎŜέ ǎŎŜƴŀǊƛƻ ƛǎ ƻƴŜ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ 
biggest incident that has a reasonable chance of occurring.   

Outlook 

This section assesses the chance ŀ ƘŀȊŀǊŘ ǿƛƭƭ ŎŀǳǎŜ ŀ ŘƛǎŀǎǘŜǊ ƛƴ {ŜŀǘǘƭŜ ǿƛǘƘƛƴ ŦƛǾŜ ȅŜŀǊǎ ƻŦ ǘƘŜ {IL±!Ωǎ 
publication. It does not make predictions, because no disaster can be predicted, especially years ahead 
of time, but science and engineering have improved our ability to make good bets. If experts feel 
confident enough to give a numeric probability it is included in the section, but often it is not possible to 
do so. For climate related hazards, it is important to look beyond the five-year life span of this document 
for general trends. Longer time frames are included where relevant. 

Conclusion 

The conclusion is a brief summation of the major points of the text in a paragraph or two to help the 
reader remember the hazard. 

Hazard Chapters 
The bulk of this document consists of chapters detailing specific hazards. This section provides brief 
summaries of each hazard.  

Earthquakes 

9ŀǊǘƘǉǳŀƪŜǎ ŀǊŜ {ŜŀǘǘƭŜΩǎ Ƴƻǎǘ threatening hazard. No other hazard has the combination of likelihood 
and potential destructiveness. The major consequences are building collapse, lateral spread (where the 
ground permanently shifts under buildings), landslides, fires, liquefaction (where the ground turns liquid 
under buildings), and potentially a tsunami. Casualties could exceed 1,000 people and economic damage 
could easily run into billions of dollars. Seattle has been preparing for earthquakes for many years by 
enhancing building standards, retrofitting infrastructure and facilities, and educating the public. 
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Seattle is at risk from three kinds of earthquakes. Each one has different consequences so understanding 
them is important. The first are deep earthquakes like those that struck in 1949, 1965 and 2001. They 
have been some of the worst disasters Seattle has faced but are the least dangerous of the three kinds 
of earthquakes. The second are shallow earthquakes. They happen when surface faults running through 
the Puget Sound region rupture. The most dangerous for Seattle is the Seattle Fault which runs through 
the middle of Seattle. It ruptured during the winter of 923-4 AD causing a magnitude 7.5 to 7.8 
earthquake, massive landslides, and a tsunami. There is a lot of uncertainty about how often this fault 
ruptures. The South Whidbey Island Fault runs close to North Seattle and is the second biggest shallow 
earthquake risk for Seattle. The third kind of earthquake is a subduction zone earthquake. A massive 
fault system runs off the North American coast from Vancouver Island to Northern California. If the 
ŜƴǘƛǊŜ Ŧŀǳƭǘ ǊǳǇǘǳǊŜŘ ƛǘ ǿƻǳƭŘ ŎŀǳǎŜ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ōƛƎƎŜǎǘ ŜŀǊǘƘǉǳŀƪŜǎ and would devastate the 
Pacific Northwest. Earthquakes of this size are estimated to happen every 300 to 800 years. The last 
earthquake on this fault happened in 1700. For Seattle, a powerful Seattle Fault earthquake would 
probably be worse than a Cascadia Subduction Zone earthquake because it would happen in the middle 
of the city. For the region, the Cascadia Subduction Zone would be the worst scenario. 

Landslides 

Landslides are a common Seattle hazard, especially when ground water is saturated in the winter. 

Landslides can always be deadly but more commonly they destroy buildings, block roads, and sever 

lifelines. The greatest risk is when a storm or earthquake triggers a swarm of landslides throughout the 

city within several days. The biggest swarm was in 1997 when 300 landslides happened in less than four 

weeks. Landslides can also be triggered by earthquakes. A Seattle Fault earthquake could cause massive 

landslides. The last one in 923 AD caused whole forested hillsides to slide into Lake Washington. The City 

of Seattle addresses its landslide hazard by mapping its landslide prone areas and through its building 

codes. The U.S. Geological Survey (USGS) has created a gauge to show when Seattle has a heightened 

risk of landsides and Seattle Public Utilities creates weekly landslide forecasts during the winter. 

Tsunamis and Seiches 

Tsunamis and seiches are two water wave hazards. Tsunamis are caused when water is rapidly 
displaced, most often by an earthquake or landslide. Large tsunamis are some of the most destructive 
natural hazards. Huge volumes of water can move quickly onshore and push far inland. Tsunamis are a 
rare but potentially catastrophic hazard in Seattle. The most dangerous tsunamis are generated locally. 
A Seattle Fault earthquake presents the greatest potential for a tsunami in Seattle. A large landslide 
could also trigger a tsunami, which happened in the Tacoma Narrows in 1949. A Cascadia Subduction 
Zone earthquake would generate a tsunami that would endanger Seattle but would likely not be as 
harmful as one created by the Seattle Fault. Planning for locally generated tsunamis is challenging 
because waves could arrive minutes after a precipitating event. In 2025, the City of Seattle began 
tsunami planning and public education.  

A seiche is a standing wave produced by the sloshing of an enclosed water body like a lake, bay, 
reservoir, or river. The cause can be either earthquake shaking or storms. They are rare occurrences in 
this area. An 1891 earthquake produced an eight-foot seiche on Lake Washington and the 1964 Alaskan 
quake generated seiche that damaged property on Lake Union. In 2002 another seiche occurred in Lake 
Union due to an earthquake in Alaska. Seiches do not move as far onshore as tsunamis making them 
primarily threats to shipping and overwater structures. 

Volcanoes 

With five volcanoes in the state and more in surrounding states and Canada, volcanic hazards are a 
highly visible hazard for Seattle. The biggest volcano threat to Seattle is debris from Mt. Rainer washing 

http://landslides.usgs.gov/monitoring/seattle/rtd/plot.php
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down the Duwamish River into Elliott Bay following a massive debris flow called a lahar. Lahars are a 
mixture of water and rock fragments that flow down the slopes of a volcano like rivers of concrete. A 
lahar would likely stop south of Seattle, but debris could form a dam posing a flood risk and debris will 
wash down the Duwamish River for months or even years after the event, impeding use of the river and 
threatening properties along its banks. This could affect transportation routes and infrastructure lines 
such as water, natural gas, and power running into Seattle. 

Severe ashfall is unlikely in Seattle but would cause major transportation and health impacts if it 
occurred. SeattleΩǎ ǇǊŜǾŀƛƭƛƴƎ ǿƛƴŘǎ ōƭƻǿ ŦǊƻƳ ǿŜǎǘ ǘƻ Ŝŀǎǘ ŀƴŘ ǿƛƭƭ ǇǊƻōŀōƭȅ ƳƻǾŜ ŀǎƘ ŀǿŀȅ ŦǊƻƳ 
Seattle, but it is possible that rare easterly winds could occur during an eruption producing ashfall in 
Seattle. 

Volcanic emergencies will probably impact neighboring communities more than Seattle. We will need to 
support more heavily impacted neighbors, cope with transportation closures, and help displaced people 
after an eruption or lahar.  

Biological Hazards 

This chapter includes disease outbreaks, like the COVID-19 pandemic, and bioterrorism. Biological 
hazards have the potential deadliest hazards Seattle experiences. A disease that killed at the rate of the 
1918 pandemic flu would cause many more deaths in King County than COVID-19. New and highly 
infectious diseases like influenza and corona viruses are the most likely risk. Because human beings lack 
immunity to new diseases, non-pharmaceutical interventions like social distancing, school and business 
closures, and masking are necessary to slow disease spread until vaccines and effective treatments can 
be developed. These interventions save life and slow disease spread but have social costs and can 
become politicized.  

Bioterrorism is the use of a biological agent as a weapon to cause fear, illness, or death. In 2001 
packages containing anthrax, a deadly bacterium, were mailed to multiple locations in the Eastern U.S. 
The emergency ŎŀǳǎŜŘ ŀ ǎǇƛƪŜ ƛƴ ǊŜǇƻǊǘŜŘ ΨǿƘƛǘŜ ǇƻǿŘŜǊΩ ƛƴŎƛŘŜƴǘǎ ƛƴ {ŜŀǘǘƭŜ ǘƘŀǘ ŎƻƴǎǳƳŜŘ {ŜŀǘǘƭŜ 
Fire Department resources. Bioterrorism has the potential to be very deadly because it involves the use 
of biological agents that have been created specifically to harm human beings. Thankfully, the number 
of bioterrorism incidents is very small. 

Public Health ς Seattle & King County (PHSKC) is the lead agency for biological hazards in King County. It 
directs response to public health emergencies. The City of Seattle supports PHSKC and mitigates the 
effects of non-pharmaceutical interventions.  

Social Unrest 

Social unrest includes riots, civil disorders, strikes, and mass civil disobedience. They can cause deaths, 

injuries, and property destruction. Unlike other hazards which usually bring the community together, 

social unrest pulls it apart and jeopardizes long-term recovery. The 2020 rioting in Minneapolis saw 164 

arsons, over 1500 properties damaged, and over $500 million in damage. This incident and the 1992 LA 

riots that killed more than 50 people are examples of the worst-case social unrest. The largest recent 

social unrest in Seattle was the 1999 WTO protest that resulted in numerous injuries and community 

disruption. 

Seattle is the central stage for political and social activity in the Puget Sound region and the hub of its 

social and political activities. Demonstrations, rallies, and marches are frequent. Nearly all of them occur 

with people expressing themselves freely and peacefully. Occasionally, people engage in acts of civil 

disobedience like occupying intersections or the freeway. These acts are not lawful and can be 

dangerous to the public and to those committing them. Blocking traffic increases the chances of 

accidents and impedes emergency vehicles. On other occasions, violent individuals infiltrate peaceful 

https://kingcounty.gov/en/dept/dph
https://www.seattle.gov/cityarchives/exhibits-and-education/digital-document-libraries/world-trade-organization-protests-in-seattle
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crowds to attack property and law enforcement. Since the WTO protests, May Day has been an occasion 

for these kinds of activities with hundreds to thousands of people participating. As the country has 

become more politically polarized, more confrontations between far-left and far-right groups have 

happened with law enforcement caught between them. These confrontations have the potential to 

become particularly dangerous as tempers flare and firearms become more common.  

Strikes are included here as organized, mass actions. Nearly all are legal, protected, activities whose 

impacts are limited to the parties involved and do not involve emergency management. Some strikes, 

like teachers strikes are legal, but have widespread impacts whose effects need to be mitigated by 

leveraging the City of Seattle emergency management system to stand up drop-in childcare during 

strikes. Most public sector strikes are not permitted by contract and would be unlawful, but that does 

not mean they are not possible. They have affected transit, sanitation, power, mail, and public safety. In 

2024, 50,000 Washington State workers walked off the job for one day. In 1975, Seattle City Light 

electricians went on strike for 98 days. 

Terrorism and Targeted Mass Violence 

The United States has experienced devastating terrorist attacks, including the 9/11 attacks and the 
Oklahoma City bombing. These attacks were political. It has also experienced many non-political acts of 
violence like the 1999 Columbine shooting. Recently, however, the personal and political have often 
merged, making the distinction between terrorism and non-political violence blurry. As susceptible 
individuals self-radicalize on the Internet, private and political grievances combine. Ideologies are 
becoming less clear with actors sometimes combining ideas usually considered far-left and far-right. The 
Internet allows hateful content to spread worldwide making the distinction between domestic and 
internation terrorism another blurry boundary. 

Most attacks are now committed by individuals. They are harder to detect. Despite being lone actors, 
these attacks can be extremely deadly. In 2011, a lone terrorist killed 77 people in Norway and in 2019 a 
shooter in New Zealand killed 51 people. Firearms are commonly used, but recently vehicle attacks have 
been used more frequently.  

Guarding against lone actor attacks is challenging. Many people make threats online without committing 
acts of violence. Identifying which threats are serious is nearly impossible. Individuals who are planning 
violence often do not post their intentions online. Because attacks are planned outside organized 
groups, law enforcement lacks tools used in the past like inside informants. Adding to the challenge is an 
expanded choice of targets. 5ǳǊƛƴƎ ǘƘŜ мфулΩǎ ŀƴŘ мффлΩǎ ǘŀǊƎŜǘǎ ǿŜǊŜ ƻŦǘŜƴ government buildings or 
officials. As these places became hardened in response, attackers shifted to open, soft targets.  

The Seattle Police Department works with the Washington State Fusion Center to promote 
counterterrorism. In 2025, the Seattle Police Department launched the Immediate Violent Crime 
Prevention & Enforcement Plan. It is targeted at all kinds of violence, but its emphasis on heightened 
patrols and gun trafficking will benefit efforts to decrease targeted mass violence and terrorism. 

Cyber Incidents and Disruption 

Seattle is highly dependent on digital systems and the internet. Disruptions to cyber infrastructure can 
include internet outages, release or deletion of sensitive data and information, compromised 
infrastructure or services, or physical destruction. Digital systems can face intentional attacks from small 
scale hackers to sophisticated nation-state actors. Cyber disruption can also occur from human errors or 
ŦǊƻƳ ŀƴƻǘƘŜǊ ƘŀȊŀǊŘ όŜΦƎΦ ŜŀǊǘƘǉǳŀƪŜύΦ {ŜŀǘǘƭŜΩǎ ǳǘƛƭƛǘȅ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǳǎŜǎ {ǳǇŜǊǾƛǎƻǊȅ /ƻƴǘǊƻƭ ŀƴŘ Data 
Acquisition (SCADA) Systems to run and maintain basic functions. Many critical systems are physically 
separated from the Internet, making them much harder to hack. In some of the more serious cases, 

https://www.seattletimes.com/seattle-news/politics/state-workers-walk-out-across-wa-to-call-for-wage-increases/
https://wsfc.wa.gov/
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attackers target support systems like billing systems because these systems are connected to the 
Internet. Bringing these systems down can make critical systems difficult to operate in practice. 

The likelihood of attack and disruption is increasing as more products and services connect to the 
internet. The Seattle Public Library experienced a significant cyber ransom event in the summer of 2024, 
severely impacting their regularly offered services for nearly four months. The worst-case scenario is a 
sophisticated and coordinated attack on multiple critical lifelines like power, transportation, 
communications, utilities, and healthcare. If such an attack were successful, it would endanger lives, 
reduce economic activity, and degrade quality of life. The Ukraine War shows that it is possible to 
defend against serious cyberattacks. Ukraine experienced cyberattacks with some serious consequences 
such as taking down cell phone networks, but it has not suffered collapse of its critical services. 

Transportation Incidents 

This chapter covers accidents involving vehicles on the land, air, and sea. In the early part of the 20th 

century, accidents were common and occasionally killed dozens of people in individual incidents. 

Improved safety standards and better engineering greatly reduced the risks, but people in transit are 

inherently vulnerable. In 2015, 6 people died and many more were injured when a ΨŘǳŎƪΩ ǘƻǳǊƛǎǘ ǾŜƘƛŎƭŜ 

collided with a bus on the State Route 99 bridge.  

With a confluence of transportation systems, Seattle is exposed to aircraft, maritime, rail, and roadway 

accidents. The most vulnerable areas are near transportation hubs like King County International 

Airport, the Port of Seattle, railyards, and ferry terminal, as well as along transportation corridors such 

as I-5, bridges, tunnels, rail lines, flight corridors, and shipping lanes. Transportation accidents are single 

site incidents but can have impacts far beyond their immediate location especially if they damage critical 

infrastructure or release hazardous materials. They have the potential to cause high casualties. The 

worst-case transportation accident would involve a large vehicle like a passenger aircraft or large 

maritime vessel like a ferry or cruise ship and critical infrastructure like a bridge or tunnel. The collapse 

of the Francis Scott Key Bridge in Baltimore illustrates the long-term impact of a transportation accident. 

The collapse caused six deaths, shut down .ŀƭǘƛƳƻǊŜΩǎ ǇƻǊǘΣ ŀƴŘ ǿƛƭƭ cost billions to replace.  

Structure Fires 

This chapter covers fires involving buildings and marine vessels. Vehicle fires are covered in 

Transportation Accidents. Wildfires are covered in their own chapter. The development of modern fire 

codes and the improvement of firefighting have dramatically reduced the number of fires, but recent 

data show a reversal of the trend. Some of this reversal may be due to COVID countermeasures that 

caused people to spend more time in their residences. Despite the decrease in the number of fires, the 

number of deaths is increasing. 77% of all fire deaths are due to structure fires.7F

8 The 2003 Station 

nightclub fire in Rhode Island killed 100 people. This incident highlights the continuing dangers posed by 

structure fires, especially in crowded spaces, despite overall improvements in fire protection. 

Some of the worst-case fires could involve fires in high-rise buildings, hotels, entertainment venues, 

ships, and industrial sites. These structures require complex responses with high numbers of lives at risk. 

Some involve dangers like hazardous materials incidents. Beginning in 2021, Seattle saw an increase in 

the number of vacant building fires. They endanger firefighters and neighboring structures. In 2024 the 

City of Seattle passed legislation to make the remediation and demolition of dangerous vacant buildings 

easier. 

Hazardous Material Incidents 

Industrial manufacturing, food processing, transportation routes, biological research, and medical 

radiology expose Seattle to hazardous materials. These dangers include chronic environmental risks and 
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acute releases. Chronic environmental risks include four EPA Superfund sites along the Duwamish 

Waterway and Elliott Bay. They contain contaminated sediments that could be reanimated and 

transported by hazards like flooding, landslides, and earthquakes. Acute releases include respiratory 

hazards like ammonia used in food processing and cold storage and explosive hazards from natural gas 

and crude oil. {ŜŀǘǘƭŜΩǎ central section (downtown, First Hill, and Capitol Hill) have the most hazardous 

materials incidents followed by the University District. 

Beginning in 2013, large amounts of crude oil began to be transported through Seattle by rail. It is the 

same type that exploded in Quebec killing 47 people. These trains travel through densely population 

areas of the city ƛƴŎƭǳŘƛƴƎ {ŜŀǘǘƭŜΩǎ ǘǿƻ ōƛƎƎŜǎǘ ǎǇƻǊǘǎ ǎǘŀŘƛǳƳǎΦ Seattle is a center for biotech and a 

regional medical center. These industries expose Seattle to biological and radiological hazards. In 2019, 

Cesium-137 from a medical device leaked at Harborview. The cleanup took years to complete. An oil 

train explosion is one of the worst-case hazardous materials incidents for Seattle, especially if one were 

to happen in the dense, central section of the city. 

Built Environment Failures 

This chapter includes collapse or failure of structures like buildings, dams, and bridges as well as 

infrastructure systems. The 2021 Surfside condo collapse, which killed 98 people, focused attention 

nationally on building collapse. Similarly, 2024 Francis Scott Key Bridge collapse highlighted the 

vulnerability of critical infrastructure and its widespread economic effects. Locally, Seattle has 

experienced significant failures including a tower crane collapse, a wastewater treatment plant failure, 

and the need to close the West Seattle bridge to avoid a potential collapse.  

One of the most potentially serious kinds of failures are dam breaches. When they occur, they can 

rapidly release large volumes of water that pose extreme risk for downstream communities. Seattle has 

six structures considered high hazard dams (the Bitter Lake, Roosevelt, and Volunteer Park reservoirs, 

the SW Genesee St Detention Dam, the High Point Stormwater Dam, and the Ballard Locks). Despite the 

ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜǎŜ ǎǘǊǳŎǘǳǊŜǎ ƛƴ ǘƘŜ ŎƛǘȅΣ {ŜŀǘǘƭŜΩǎ ōƛƎƎŜǎǘ ŜȄǇƻǎǳǊŜǎ ŀǊŜ ŦǊƻƳ ǘƘŜ aǳŘ aountain and 

Howard Hanson Dams. In the worst-case scenario of a breach, occurring when the pool behind the dam 

is at maximum height, large parts of the Duwamish Valley could be flooded. Besides these direct risks to 

Seattle, the City of Seattle owns dams in the Cascades on the Skagit, Tolt, Pend Oreille, and Cedar Rivers. 

Communities along these rivers are exposed to hazards from these dams. Seattle Public Utilities and 

Seattle City Light work directly with the jurisdictions where these dams are located to mitigate risks. The 

City of Seattle has active programs to monitor and inspect is dams. Information about them can be 

found in the National Inventory of Dams. 

Seattle is a city surrounded and divided by water. Bridges are ŎǊƛǘƛŎŀƭ ǘƻ {ŜŀǘǘƭŜΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŀƴŘ 

constitute another infrastructure hazard exposure. The West Seattle bridge has been closed twice due 

to structural problems. The old I-90 bridge sank in 1990. The interruptions these incidents caused 

highlight ǘƘŜ ŎƛǘȅΩǎ dependence on bridges.  

Power Outages 

Power outages are a type of built environment failure but are treated as a separate hazard their 
consequences have a unique profile compared to other built environment failures. The 2003 Northeast 
Blackout highlighted the fragility of the U.S. power system. Seattle experienced a widespread, week-long 
power outage from a winter storm in December 2006. Since that outage, Seattle City Light (SCL) has 
acquired a power management system that allows it to isolate outages and respond faster.  It has also 
ƛƳǇǊƻǾŜŘ ŦƛǊŜ ǎǳǇǇǊŜǎǎƛƻƴ ƛƴ ƛǘǎ ǳƴŘŜǊƎǊƻǳƴŘ ŜƭŜŎǘǊƛŎŀƭ ǎȅǎǘŜƳΦ Lƴ ǘƘŜ мфулΩǎ ŀƴŘ мффлΩǎ ǎŜǾŜǊŀƭ ŦƛǊŜǎ ƛƴ 
the underground systŜƳ ŎŀǳǎŜŘ ŜȄǘŜƴŘŜŘ ƻǳǘŀƎŜǎ ƛƴ ƳŀƧƻǊ ǇŀǊǘǎ ƻŦ ŘƻǿƴǘƻǿƴΦ !ōƻǳǘ ƘŀƭŦ ƻŦ {ŜŀǘǘƭŜΩǎ 
power is purchased from the Bonneville Power Administration (BPA), making the city vulnerable to 

https://nid.sec.usace.army.mil/#/
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disruptions in other areas of the Northwest. Other events that may cause power outages include 
wildfire events in the Cascades near city-owned dams and transmission lines, and terrorist attacks 
targeting power infrastructure.  

Demand for electricity in the region is growing faster than previously expected, coming from the 
adoption of electric vehicles, population growth, data centers, and the shift towards electrifying 
buildings for heating and cooling. In addition, climate change is projected to decrease hydropower 
generation in the summer by mid-century. This increased demand will require adding wind, solar, 
geothermal, and battery storage in the coming years to meet energy needs to avoid operating with less 
reserve capacity.  

Extreme Heat  

Extreme heat events (EHEs) are some of the deadliest disasters Seattle can face. More than 400 excess 

deaths were reported in Washington State during the 2021 Heat Dome event. Because Seattle has a 

generally mild climate, most people are not acclimatized when EHEs do occur. The temperature itself is 

just one factor driving the consequences of EHEs. The other important factors are the season, difference 

between the pre-event and event temperatures, the event duration, nighttime cooling, wind and 

humidity. Meteorologists can accurately forecast the development of an EHE and the severity of its 

associated conditions with several days of lead time. The National Weather Service (NWS) has 

developed a Heat Health Watch/Warning System that tailors extreme heat guidance to specific regions 

in the country. EHEs are projected to become more intense in the future due to climate change. The 

most vulnerable people in EHEs are people with diabetes, the elderly, infants, people experiencing 

homelessness, and people who are socially isolated. 

Flooding 

Seattle is susceptible to several flood types: coastal flooding (including king tides), riverine, urban, and 
compound flooding. A major cause of Pacific Northwest flooding is the class of storms called 
atmospheric rivers which happen when the Jet Stream brings moist air from the tropics into the 
Northwest. They can cause extended periods of heavy rain that can cause riverine and urban flooding. 
Recent weather patterns have produced very high intensity rain cells, sometimes over narrow 
geographic storm-tracks.8F

9 These storms release larger amounts of rain, in short periods of time, which 
the drainage systems cannot always handle adequately.  

¶ /ƻŀǎǘŀƭ ŦƭƻƻŘƛƴƎ ƘŀǇǇŜƴǎ ŘǳǊƛƴƎ ǎǘƻǊƳǎ ŀƴŘ ŜǎǇŜŎƛŀƭƭȅ ƘƛƎƘ ǘƛŘŜǎ όŎŀƭƭŜŘ ΨƪƛƴƎ ǘƛŘŜǎΩύΦ ²ƘŜƴ ǘƘŜ 

two coincide, the consequences are more severe. Sea level rise will make coastal flooding 

worse.  

¶ wƛǾŜǊƛƴŜ ŦƭƻƻŘƛƴƎ ƘŀǇǇŜƴǎ Ƴƻǎǘƭȅ ŀƭƻƴƎ {ŜŀǘǘƭŜΩǎ ŎǊŜŜƪǎ and along the Duwamish River.  

¶ ¦Ǌōŀƴ ŦƭƻƻŘƛƴƎ ƻŎŎǳǊǎ ǿƘŜƴ ƘŜŀǾȅ Ǌŀƛƴ ƻǾŜǊǿƘŜƭƳǎ ǘƘŜ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳΦ {ŜŀǘǘƭŜΩǎ ŘǊŀƛƴŀƎŜ 

systems were designed and originally built for longer duration and lower intensity rainstorms.  

The city has developed mitigation measures like detention ponds to decrease the consequences 

of urban flooding, but it remains a risk. 

¶ Compound flooding happens when two or more flooding sources occur simultaneously or within 

a short period of time. {ŜŀǘǘƭŜΩǎ {ƻǳǘƘ tŀǊƪ ƴŜƛƎƘōƻǊƘƻƻŘ ŜȄǇŜǊƛŜƴŎŜŘ ǎŜǾŜǊŜ ŎƻƳǇƻǳƴŘ 

flooding in December of 2022 from a low-pressure event coinciding with King Tides, causing the 

Duwamish River to overtop while the drainage system backed up causing urban flooding. 

Some parts of the city are also vulnerable to flooding from dam failure from dams outside of city limits. 

The greatest risks are the Howard Hanson and Mud Mountain Dams, which discharge into the Green 
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River and the Duwamish. However, the likelihood of flooding in Lower Duwamish Valley due to a dam 

failure is low. 

Severe Winter Weather 

{ŜŀǘǘƭŜΩǎ ǿƛƴǘŜǊ ǿŜŀǘƘŜǊ ƛǎ ƎŜƴŜǊŀƭƭȅ ƳƛƭŘΦ ²ƘŜƴ {ŜŀǘǘƭŜ ŘƻŜǎ ǊŜŎŜƛǾŜ ǎƴƻǿΣ ŀŎŎǳƳǳƭŀǘƛƻƴǎ Ŏŀƴ ōŜ ƭŀǊƎŜΦ 

The consequences are especially severe if the snow lingers for more than several days or triggers 

secondary hazards such as power outages. Seattle has heightened vulnerability to snow and ice storms 

because of its hilly topography. The city prioritizes clearing major roads. Due to the logistical challenges 

ƻŦ {ŜŀǘǘƭŜΩǎ ƴŀǊǊƻǿ road widths in many areas and parking being allowed on both sides of most streets, 

Seattle does not plow residential streets. If snow is deep enough and persists for more than several days 

on residential streets, people may face a situation where arterials are clear but lack the ability to reach 

them in their vehicles. After a 2008 snowstorm, Seattle began treating roads when salt and deicer more 

aggressively which has improved arterial accessibility during snow events. Excessive cold furthermore 

exacerbates risks to human health and safety when electric heating sources are inoperable. During the 

2008 snowstorm, several people died in King County due to carbon monoxide poisoning when they used 

charcoal grills indoors to heat their homes.  

Water Shortages 

Seattle can experience water shortages during the summers that follow winters with low snowpack, 

ōŜŎŀǳǎŜ ƴŜŀǊƭȅ ŀƭƭ ƻŦ {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊ ŎƻƳŜǎ ŦǊƻƳ ǿŀǘŜǊǎƘŜŘǎ ƛƴ ǘƘŜ /ŀǎŎŀŘŜǎ ǘƘŀǘ ŀŎŎǳƳǳƭŀǘŜ ǘƘŜƛǊ 

supply from melting snow. Snowpack is projected to decline in future years due to climate change. The 

main shortage impacts are reduced stream flows for salmon, usage restrictions, and economic hardship 

for businesses that require large amounts of water. In 2019, Seattle Public Utilities (SPU) updated and 

adopted the 2019 Water System Plan and an accompanying Water Shortage Contingency Plan to 

respond to and mitigate water supply problems.9F

10  

Seattle City Light (SCL) faces challenges during water shortages because most power in the Northwest is 

generated by hydroelectric dams. During water shortages not as much water is available to turn 

generators to make electricity. To meet demand, SCL must buy more expensive power from outside the 

region. In addition to climate-related vulnerabilities, water shortages can be caused by main breaks. 

These shortages due to infrastructure failures are usually localized and short but could be longer if they 

are caused by another hazard like an earthquake. 

Wildfire and Smoke 

Wildfires are a natural part of ecosystems here in the Pacific Northwest, but climate change is altering 
seasonal fire trends. Fire season is predicted to increase in duration and fire activity is anticipated to 
increase in severity as the century progresses. This is due to changes in temperature, precipitation 
patterns, and snowpack, as well as other ecosystem changes such as invasive species and historic burn 
practices. While Seattle itself only has very limited direct wildfire risk, the Seattle City Light and Seattle 
Public Utilities own many assets in the Cascade Mountain that are susceptible to wildfire that are critical 
in providing our power and water supply. ! ƳŀƧƻǊ ŦƛǊŜ ƛƴ ƻƴŜ ƻŦ {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊǎƘŜŘǎ ǿƻǳƭŘ ƘŀǾŜ ǎŜǾŜǊŜ 
and long-lasting ŜŦŦŜŎǘǎ ƻƴ {ŜŀǘǘƭŜΩǎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǎǳǇǇƭȅΦ  

One of the largest risks wildfire poses to Seattleites is the smoke it produces, which can cause and 
exacerbate a variety of health issues. Smoke is particularly dangerous for youth, the elderly, those with 
preexisting health conditions, those who work outdoors, and people experiencing homelessness.  



CITY OF SEATTLE ð HAZARD IDENTIFICATION AND VULNERABILITY ANALYSIS 

 

33 
 

Wind 

Windstorms with wind speeds equaling those of category one hurricanes can strike Seattle. Sustained 

winds of 69 ƳƛƭŜǎ ǇŜǊ ƘƻǳǊ ǿŜǊŜ ǊŜŎƻǊŘŜŘ ƛƴ ǘƘŜ {ŜŀǘǘƭŜ ŀǊŜŀ ƛƴ нллсΦ {ŜŀǘǘƭŜΩǎ Ƴƻǎǘ ŘŀƳŀƎƛƴƎ ǎǘƻǊƳ 

was the 1962 Columbus Day Storm. Windstorms cause power outages, structural damage, 

transportation blockages, and coastal flooding. Fall and winter are the most common seasons for 

windstorms, but occasional out-of-season storms can be dangerous as well. Falling trees account for 

most damage and pose large safety risks for people and infrastructure. Windstorms often accompany 

other weather hazards such as landslides, urban flooding, snow and extreme cold and can produce 

complex emergenciesΦ {ŜŀǘǘƭŜΩǎ ƴŜǿ ōǳƛƭŘƛƴƎ ŎƻŘŜ ǊŜǉǳƛǊŜǎ ƴŜǿ ǎǘǊǳŎǘǳǊŜǎ ǘƻ ǿƛǘƘǎǘŀƴŘ ур ƳǇƘ ƎǳǎǘǎΦ 

The City of Seattle has programs for vegetation management that serve to mitigate damage to electrical 

systems during windstorms. This tree trimming program intensified after the 2006 storm that caused 

lengthy power outages. 
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HAZARD RANKING 
This chapter provides a ranking of all 19 hazards included in this document along with an explanation for 
how we arrived at the ranking. It expands on the definition of a hazard given in the Introduction, how 
we identified potential hazards, how we chose which of them to include, and finally how they compare 
to each other. The City of Seattle has limited resources to mitigate, plan, and prepare for them. The City 
of Seattle ranks hazards to prioritize where it will expend effort and resources. The rankings are not a 
precise prediction of hazard frequency or severity. The ranking is a simplification of highly complex 
phenomena. It represents our best evaluation of the overall threat posed, but a low ranking does not 
mean that the hazard is not dangerous. Any of the hazards identified could cause a horrible disaster.  

Hazard Identification Methodology 

This analysis uses multiple criteria to identify hazards based on best practices. Two key touchstones are 

the FEMA Comprehensive Preparedness Guide (CPG) 201 and the Emergency Management 

Accreditation Program (EMAP) standard 4.1.  

The City of Seattle Emergency Management Strategic PlanΣ άǘƘŜ /ƛǘȅΩǎ ŜƳŜǊƎŜƴŎȅ ƳŀƴŀƎŜƳŜƴǘ ǇǊƻƎǊŀƳ 

ƛǎ ƛƴǘŜƴŘŜŘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ /ƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ǇǊŜǾŜƴǘΣ ƳƛǘƛƎŀǘŜΣ ǇǊŜǇŀǊŜ ŦƻǊΣ ǊŜǎǇƻƴŘ ǘƻΣ ŀƴŘ ǊŜŎƻǾŜǊ ŦǊƻƳ 

natural and human-caused ŘƛǎŀǎǘŜǊǎ άΦ Disasters are defined in the Introduction. We used these 

definitions as a lens to scope what to include in this analysis. It led us to look for phenomenon that 

threaten public safety, property and the environment, require immediate action and cannot be 

managed through day-to-day programs.  

Using these definitions, CPG 201, and the EMAP standards, we employed the following techniques to 

identify specific hazards: 

¶ Reviewing media archives, mainly old newspapers, for hazards occurring in Seattle 

¶ Reviewing plans and reports written by the City of Seattle and key stakeholders 

¶ Conducting a literature review focusing on local environmental and social issues and the built 

environment 

¶ Consulting with subject matter experts (e.g., seismologists, cyber-security specialists) 

¶ Meeting with emergency management partners and community stakeholders 

¶ Researching emergencies or disasters from other areas that have not occurred locally but have a 

credible chance of doing so. 

In the end we found over 80 descriptors for hazards in our research. Some were synonyms like 

ΨtremblorΩ and ΨearthquakeΩ. Some were special cases of a general hazard such as a blizzard (snow and 

wind) being a type of snowstorm. Others were related hazards like active shooter incidents, bombings, 

and terrorism. choose 19 hazards that pushed us to develop the broadest set of capabilities that will be 

useful no matter what Seattle experiences. 

Climate change is treated as a broad phenomenon that affects hazards rather than a separate, distinct 

hazard. It has its own chapter where its effects are examined.   

Ranking Model Structure 
Each hazard has been evaluated using its Most Likely and Maximum Credible scenarios. Both scenarios 
are evaluated using twelve parameters developed from EMAP and FEMA standards. Ten of these twelve 
ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ άōŀǎŜ ǇŀǊŀƳŜǘŜǊǎέ ǘƘŀǘ ŘƛǊŜŎǘƭȅ ŀŦŦŜŎǘ ǘƘŜ community, e.g., health effects. Each of these 
ten base parameters was assigned a score from one through five. The ten base parameters were 
ŀǾŜǊŀƎŜŘ ŦƻǊ ŀ ά.ŀǎŜ {ŎƻǊŜέ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ǘǿƻ ǎŎŜƴŀǊƛƻǎΦ  

https://www.fema.gov/sites/default/files/2020-07/threat-hazard-identification-risk-assessment-stakeholder-preparedness-review-guide.pdf
https://emap.org/wp-content/uploads/2023/04/EMAP-EMS-5-2022-Emergency-Management-Standard.pdf
https://emap.org/wp-content/uploads/2023/04/EMAP-EMS-5-2022-Emergency-Management-Standard.pdf
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¢ƘŜ ǊŜƳŀƛƴƛƴƎ ǘǿƻ ǇŀǊŀƳŜǘŜǊǎΣ άCǊŜǉǳŜƴŎȅέ ŀƴŘ ά/ŀǎŎŀŘƛƴƎ 9ŦŦŜŎǘǎΣέ ŦǳƴŎǘƛƻƴ ŀǎ ƳǳƭǘƛǇƭƛŜǊǎΦ ¢ƘŜǎŜ ǘǿƻ 
parameters were also assigned a score of one through five. The two scores were added to get a 
ά/ƻƳōƛƴŜŘ aǳƭǘƛǇƭƛŜǊΦέ  

¢ƘŜ ά.ŀǎŜ {ŎƻǊŜέ ǿŀǎ ǘƘŜƴ ƳǳƭǘƛǇƭƛŜŘ ōȅ ǘƘŜ ά/ƻƳōƛƴŜŘ aǳƭǘƛǇƭƛŜǊέ ǘƻ ƎŜǘ ŀ ǎŎŜƴŀǊƛƻ ǎŎƻǊŜΦ CƛƴŀƭƭȅΣ ǘƘŜ 
ǎŎƻǊŜǎ ŦƻǊ ǘƘŜ ǘǿƻ ǎŎŜƴŀǊƛƻǎ ǿŜǊŜ ǎǳƳƳŜŘ ŀƴŘ ŀŘŘŜŘ ǘƻ ǘƘŜ άCǳǘǳǊŜ 9ƳǇƘŀǎƛǎέ ǇŀǊŀƳŜǘŜǊ ǘƻ ƎŜǘ ŀ 
hazard score. The equation is written below.  

Scenario Score = Average (Base Parameters) * Sum (Multipliers)  

Hazard Score = (Most Likely Score) + (Credible Worst-Case Score) + Future Emphasis  

Draft scores were assigned by Office of Emergency Management staff and the Office of Emergency 
aŀƴŀƎŜƳŜƴǘΩǎ Strategic Working Group.   

Comparing Hazards 

Ranking and comparing hazards is a subjective but useful exercise to stimulate discussion and develop 
priorities. Standard metrics are applied throughout and provide a basis for comparison. Each metric is 
ranked from one to five with one being low and five being high. A bigger number indicates bigger 
consequences. 

All Hazards Can Have Serious Consequences 

For some people, a minor snowfall is an excuse to stay home from work and play, but for others, even a 
ŦŜǿ ƛƴŎƘŜǎ ƻŦ ǎƴƻǿ Ŏŀƴ ōŜ ƭƛŦŜ ǘƘǊŜŀǘŜƴƛƴƎΦ 9ǾŜƴ ƘŀȊŀǊŘǎ ǘƘŀǘ ŘƻƴΩǘ ŘƛǊŜŎǘly affect the general 
population can have ripple effects. Understanding our hazards, our vulnerabilities and their 
consequences is one of the components necessary to build a resilient community.     

Hazard Ranking, Summary of Hazard Metrics, and Relationships Between Hazards 

Table 1 shows the hazard rankings. Table 2 defines the SHIVA metrics.  Many organizations are now 
using categories given by the Emergency Management Accreditation Program standard 4.3.2.  We have 
cross reference our categories with EMAP.  The corresponding EMAP category is noted in Table 2 in the 
first column. Finally, some hazards induce secondary, tertiary or more hazards as shown in Table 3.  
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Table 1. Hazard Ranking 

 Most Likely Scenario Credible Worst-Case Scenario 
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Earthquakes 5 2 2 2 2 2 3 2 2 1 2.3 4 4 8 18.4 5 5 5 5 5 5 5 5 5 5 5.0 1 5 6 30.0 3 51.4 

Wind 5 2 2 2 2 2 2 2 2 1 2.2 5 3 8 17.6 5 2 2 3 3 2 3 3 4 3 3.0 3 3 6 18.0 3 38.6 

Power Outages 5 2 2 2 2 2 2 3 2 1 2.3 5 2 7 16.1 5 4 2 4 3 1 2 3 3 5 3.2 3 3 6 19.2 3 38.3 

Severe Winter Weather 5 4 2 2 2 1 2 2 2 1 2.3 5 2 7 16.1 5 4 2 4 3 2 3 4 3 3 3.3 2 3 5 16.5 5 37.6 

Wildfire and Smoke 5 3 2 2 1 2 1 2 1 1 2.0 5 1 6 12.0 5 5 2 4 4 5 1 1 4 3 3.4 3 3 7 20.4 5 37.4 
Infectious Disease and Biological 
Hazards 5 5 4 3 3 1 1 1 1 3 2.7 4 1 5 13.5 5 5 5 5 4 1 1 3 3 3 3.5 3 2 5 17.5 5 36.0 

Tsunamis and Seiches 3 2 2 3 3 2 3 2 3 1 2.2 3 2 7 11.0 4 2 4 5 4 4 3 4 3 3 3.6 2 4 5 21.6 3 35.6 

Cyber Disruptions 5 4 1 2 2 1 1 2 1 3 2.2 4 1 6 11.0 5 4 2 5 4 3 1 4 4 5 3.5 1 4 5 18.5 5 34.5 

Landslides 4 3 2 2 1 2 2 3 1 1 2.1 5 1 6 12.6 4 3 3 3 3 3 3 4 2 3 3.1 2 4 6 18.6 3 34.2 

Flooding 4 3 1 2 2 2 2 2 1 1 2.0 5 1 6 12.0 5 4 2 4 3 3 3 4 3 3 3.4 2 3 5 17.0 5 34.0 

Extreme Heat 5 3 3 2 2 2 1 2 1 1 2.2 4 1 5 11.0 5 5 4 4 3 2 1 3 3 3 3.3 3 2 5 16.5 5 32.5 

Transportation Incidents 2 1 3 1 2 1 2 3 1 1 1.7 3 1 4 6.8 3 4 4 4 3 3 2 4 3 5 3.5 2 4 5 21.0 3 30.8 

Social Unrest 3 1 2 2 3 1 2 2 2 3 2.1 5 2 7 14.7 5 3 3 5 3 1 3 2 2 5 3.2 2 2 4 12.8 3 30.5 

Water Shortages 1 4 1 2 2 2 2 2 3 3 2.2 5 2 7 15.4 5 5 1 3 3 3 2 1 3 3 2.9 2 2 4 11.6 3 30.0 

Hazardous Materials Incidents 3 2 2 3 2 3 1 2 2 3 2.3 4 1 5 11.5 3 4 4 4 3 2 1 4 2 3 3.0 2 3 5 15.0 3 29.5 

Structure Fires 1 2 3 3 2 2 2 2 2 3 2.2 4 1 5 11.0 4 4 3 4 4 1 3 4 3 5 3.7 1 3 4 14.0 3 28.0 

Built Environment Failures 2 2 2 2 2 1 1 3 1 1 1.7 5 1 6 10.2 5 4 3 3 4 3 4 4 3 3 3.6 1 3 4 14.4 3 27.6 

Volcano Hazards  3 5 1 4 3 2 3 2 3 1 2.7 2 2 4 10.8 5 5 3 4 3 2 4 5 1 1 3.4 1 3 4 13.6 3 27.4 

Terrorism & Targeted Violence  1 1 2 2 2 2 2 2 1 3 1.8 5 2 7 12.6 4 4 4 3 2 1 2 2 3 3 2.7 1 2 3 8.4 5 26.0 
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Table 2. Hazard Metric Definitions 

Consequence Category Definition One Two Three Four Five 

Frequency How often has the hazard occurred in the past? Unprecedented or 
less than 1 in 2500 
chance per year 

1 in 2500 to 1 in 
1000 chance per 
year 

1 in 1000 to 1 in 100 
chance per year 

1 in 100 to 1 in 50 chance 
per year 

Greater than 1 in 50 
chance per year 

Geographic Scope Size of the affected area.  Includes areas not 
damaged but strongly affected by the incidents.   
For example, areas backed up by a 
transportation accident.   

Single site.  One or 
two blocks.   

Single Site - Multiple 
blocks 

Community (i.e., all of 
Downtown 

Citywide or regional events 
that affect only specific areas 
within the region. 

Regional.  

Duration How long does response and initial short-term 
recovery last?  

Less than 24 hours 1 -3 days 4 - 7 days 7 - 30 days 30 + days 

Health Effects, Deaths 
and Injuries [EMAP - 
Public] 

How dangerous is the hazard to human health 
and safety? 

No deaths or injuries 1 - 10 deaths and/or 
1- 100 injuries 

11-50 deaths and/or 101 - 
500 injuries 

51 - 500 deaths and/or 501 - 
1500 injuries 

Over 501 deaths and/or 
1501 over injuries 

Displacement and 
Suffering [EMAP - 
Public] 

How likely is the hazard to negatively impact 
the exposed population in terms of 
displacement, personal property loss and 
increased indebtedness? 

No displaced people 
/ minor 
inconveniences 

1-100 displaced 
people long-term. 
Hundreds short-
term displaced.  
Vulnerable 
populations begin to 
have problems with 
food, water, and 
access to services 

101 - 250 displaced long-
term.  Thousands short-
term displaced. 
Vulnerable populations 
have serious difficulties.  
General population is 
starting to have problems 

251-1000 people displaced 
long-term.  Tens of 
thousands short-term 
displaced. Up to 30% of 
population experiencing 
difficulties. 

1001+ displaced people 
long-term.  More than 
100,000 short-term 
displaced. More than 30% 
of population facing acute 
shortages of basic supplies 
and access to services. 

Economy [EMAP - 
Economy] 

How does the hazard affect the local economy? No measurable 
impacts. 

No impacts to 
overall economy, 
but isolated 
businesses 
experience 
hardships 

Entire sectors 
experiencing loss of 
revenue and capital. 

Core sectors of Seattle's 
economic base are affected 
and unable to generate 
revenue.  Capital losses 
between 1 and 10% of 
assessed value. 

Physical losses equal to 
10% of assessed value.  
Loss of ability to generate 
revenue.   

Environment [EMAP - 
Environment] 

How damaging is the disaster for the natural 
environment? 

No damage / 
temporary minor 
damage 

Degradation of 
ecosystem that will 
repair itself 

Degradation of ecosystem 
that requires intervention 

Functional loss of an 
ecosystem, but restoration 
possible. 

Long-term loss of an 
ecosystem 
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Consequence Category Definition One Two Three Four Five 

Structures [EMAP - 
Property, Facilities, and 
Infrastructure] 

How does the hazard affect buildings and 
physical infrastructure?   This includes utilities. 

No effects.   1 - 10 structures red 
tagged.   Up to 25% 
loss of one utility 

11 - 250 structures red 
tagged.   Multiple utilities 
affected up to 25% 

251 - 1000 structures red 
tagged.  Multiple utilities 
affected 25 - 50% 

1000+ structures red 
tagged.  At least two 
major utilities degraded at 
least 50% 

Transportation [EMAP 
- Property, Facilities, 
and Infrastructure] 

How does the hazard affect the ability of 
residents and workers to access the resources 
they need?  Watch the combination of high 
mobility and duration impacts. 

No effects on 
mobility 

All essential services 
accessible, but 
delays reaching 
work or non-
essential services  

One critical service 
inaccessible.  Degradation 
of at least one mode.  
Major corridors open, but 
minor streets degraded or 
impassible 

Many critical services 
inaccessible.  One major 
mode inoperable.   One 
major corridor inoperable 

Most critical services 
inaccessible.  Multiple 
modes inoperable.  Most 
high-volume corridors 
impassible. 

Critical Services (EMAP 
- Continuity of 
Operations and 
Responders] 

How likely is the hazard to reduce the 
community's ability to provide critical services: 
public safety, social, utilities, financial, food 
distribution, and medical.  This includes the loss 
of responders due to death or injury. 

No impairment of 
critical services 

Temporary 
degradation of 1 
critical service 

Temporary degradation 
of multiple critical 
services.   Long-term 
degradation of 1 critical 
service 

Temporary degradation of 
most critical services.  Long-
term degradation of multiple 
services. 

Unable to deliver Most 
critical services 

Confidence in 
Government [EMAP - 
Confidence in 
Government] 

Would public's confidence in government be 
shaken 

No (not used) Somewhat (not used) Yes 
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Consequence 
Category Definition One Two Three Four Five 

Cascading Effects How severe and complex will the secondary 
effects be? 

Hazard 
extremely 
unlikely to cause 
secondary 
hazards and if 
they occur are 
minor. 

Secondary 
hazards may 
occur, but are 
likely to be 
minor compared 
to primary 
hazard 

Secondary hazards 
occur that extend 
the impact of the 
disaster and 
hamper response 
but are not 
disasters in their 
own right.    

Secondary effects 
generated that 
significantly increase 
the magnitude of the 
disaster.   Secondary 
impacts would likely be 
considered disasters if 
they occurred by 
themselves. 

Secondary effects 
generated and rival or 
exceed primary hazard.  
Secondary impacts 
would definitely be 
disasters in their own 
right.  Example: train 
derailment leading to 
massive chlorine spill.  

Future emphasis How much is the level of emphasis in 
mitigating, planning for, and preparing for 
this hazard changed based on trends, 
increasing understanding of the hazard, and 
changing underlying conditions that give 
rise to the hazard. 

Decreasing 
emphasis 

(not used) Emphasis 
unchanged 

(not used) Increasing emphasis 
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Table 3. Hazard Relationships  
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Earthquakes                                       

Landslides                                       

Volcanoes                                       

Tsunamis and Seiches                                       

Biological Hazards                                       

Social Unrest                                       

Terrorism and Targeted Violence                                       

Cyber Disruption                                       

Transportation Incidents                                       

Structure Fires                                       

Hazardous Materials Incidents                                       

Built Environment Failures                                       

Power Outages                                       

Extreme Heat                                        

Flooding                                       

Severe Winter Weather                                       

Water Shortages                                       

Wildfire and Smoke                                       

Wind                                       

 

 

 

 

 

 

 

 

This table shows the relationships between primary hazards and secondary hazards (i.e., cascading effects).  A 
secondary hazard is one that can be triggered by the primary hazard.  A triggered hazard has its own secondary 
hazards.  These are tertiary hazards.  For example, a snowstorm occurs.  This is the primary hazard.  Then it 
rapidly melts triggering urban flooding and landslides.  These are the secondary hazards.  The landslides knock 
out the supports of a bridge that also carries power, water and gas lines.  These outages are the tertiary hazards.  
These cascading effects can have a huge multiplier effect and make the effects of hazards hard to predict.  They 
are one of the major reasons it is a mistake to equate hazard vulnerability with disaster vulnerability.  
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COMMUNITY PROFILE 
With an estimated 816,600 residents10F

11 (2025) and 632,813 jobs (2024)11F

12, Seattle is the largest 
municipality in the U.S. Pacific Northwest. It is the ǊŜƎƛƻƴΩǎ diverse center of cultural and economic 
activity. Built on a hilly isthmus between Puget Sound and Lake Washington, Seattle is famous for rainy 
weather, proximity to nature, coffee, software, and airplanes, but as is often the case with things a place 
is famous for the truth is more complex and interesting.   

To understand how hazards impact Seattle, one must first understand Seattle. This chapter provides an 
overview of Seattle that gives a context for all the hazard chapters. This community profile does three 
ǘƘƛƴƎǎΥ ŜȄǇƭŀƛƴǎ ǿƘŀǘ ƛǎ ŀǘ ǎǘŀƪŜΣ ōǊƻŀŘƭȅ ŘŜƳƻƴǎǘǊŀǘŜǎ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ άŘŜŦŜƴǎŜǎέ ŀƎŀƛƴǎǘ ƘŀȊŀǊŘǎ, and 
provide basic facts about Seattle demographics, natural environment, and built environment. A major 
ǘƘŜƳŜ ǊǳƴƴƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ Řŀǘŀ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊ ƛǎ {ŜŀǘǘƭŜΩǎ ŎƻƴǘƛƴǳƛƴƎ ǊŜŎƻǾŜǊȅ ŦǊƻƳ ǘƘŜ ǇŀƴŘŜƳƛŎΦ 

Seattle is strong economically. Two of the five largest companies in the world by market capitalization 
(Microsoft and Amazon) are headquartered in the greater Seattle area.12F

13 It is home to some of the 
wealthiest neighborhoods in King County and some of its poorest.13F

14 Paradoxically, Seattle is both a city 
of neighborhoods that looks inward but is highly dependent on international trade with over $36 billion 
exported out of the metropolitan region in 2023.14F

15 Housing supply Ƙŀǎ ƴƻǘ ƪŜǇǘ ǳǇ ǿƛǘƘ {ŜŀǘǘƭŜΩǎ Ƨƻō 
growth resulting in a housing crisis. Median home prices now exceed six times median annual household 
income and nearly ƘŀƭŦ ƻŦ {ŜŀǘǘƭŜΩǎ ǊŜƴǘŜǊǎ are rent burdened, defined as spending more than 30% of 
income on rent and utilities.15F

16 

The Seattle community extends beyond the city limits. The City of Seattle owns important resources 
outside the city limits. They include dams in the North Cascades (Ross and Diablo Dams), Pend Oreille 
County (Boundary Dam), the Tolt River Watershed, and the Cedar River Watershed. These resources are 
owned by Seattle City Light and Seattle Public Utilities. Water and power transmission lines connect 
these resources to the city. Identifying the hazards that threaten these resources is important to gain a 
ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǇƛŎǘǳǊŜ ƻŦ {ŜŀǘǘƭŜΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ In turn, these assets pose hazards to the communities 
where they are located. They are addressed in this analysis.  

Physical Geography 
For mƻǎǘ ƻŦ {ŜŀǘǘƭŜΩǎ ƘŀȊŀǊŘǎ geography plays a major role. It is a good place to start looking at Seattle 
from a hazard perspective. See Figure 2 for ŀ ƭƻƻƪ ŀǘ {ŜŀǘǘƭŜΩǎ ǘƻǇƻƎǊŀǇƘȅΦ 

Location 

Seattle is one of a string of cities running from Vancouver, Canada to Portland, Oregon. It is the 
northernmost major American city in the lower 48 states. Fargo, North Dakota, and the northern border 
of Maine are south of Seattle. Its position in the upper left part of a map of the Lower 48 can make it 
feel far from the rest of the U.S., but close to Alaska and Asia. As the closest major U.S. city to Alaska, 
Seattle has deep ties to that state starting with the Alaska-Yukon Gold Rush in 1897. Seattle is also one 
of the closest U.S. ports to Asia. This proximity has led to strong trade and immigration relationships 
ǿƛǘƘ !ǎƛŀΦ hǾŜǊŀƭƭΣ {ŜŀǘǘƭŜΩǎ ƭƻŎŀǘƛƻƴ ƎƛǾŜǎ ƛǘ ŀƴ ƻǳǘǿŀǊŘ ƻǊƛŜƴǘŀǘƛƻƴΦ Lǘ ƭƻƻƪǎ ŀǎ ƳǳŎƘ ǘƻ ǘƘŜ ƴƻǊǘƘ ŀƴŘ 
west as it does to the east. 

²ŜǎǘŜǊƴ ²ŀǎƘƛƴƎǘƻƴΩǎ Puget Sound region is a large, north-south oriented basin bordered by the 

Olympic Mountains on the west and the Cascade Mountains on the east. Puget Sound itself is a narrow 

extension of the Pacific Ocean that runs down the middle of the basin. Seattle sitǎ ŀƭƻƴƎ tǳƎŜǘ {ƻǳƴŘΩǎ 

eastern shore. 
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City of Seattle Assets Outside the City Limits 

The City of Seattle owns watersheds, dams, and power and water transmission lines in the Cascades and 

Eastern Washington. City Light owns five dames. The biggest, the Boundary Dam is in Northeast 

Washington in Pend Oreille County along the Pend Oreille River 110 miles north of Spokane. Three 

more, the Ross Gorge, and Diablo dams, are close together along US 

Highway 20 in North Cascades National Park. The last is on the Cedar River. 

Seattle Public Utilities owns the Tolt and Cedar watersheds on the western 

front of the Central Cascades about 40 miles east of Seattle. 

Location Effects on Vulnerability 

Seattle is relatively isolated with few surface routes running east-west 

through the Cascades (I-90 and SR 2) and those running north-south 

confined to the narrow space between Puget Sound and the Cascades. 

Flooding, landslides, bridge collapses, 

and other hazards can block these routes 

and isolate Seattle. The watersheds, 

dams, and transmission lines outside the 

city limits make Seattle a wider target 

geographically. These areas are 

vulnerable to wind, wildfires, landslides, earthquakes, and other 

incidents that do not affect Seattle directly. 

Landforms 

Seattle is an isthmus sitting on the 84 square miles between Puget 
Sound to the west and Lake Washington to the east. Elliott Bay 

ŜȄǘŜƴŘǎ ƛƴǘƻ {ŜŀǘǘƭŜΩǎ ƳƛŘŘƭŜ ǎŜŎǘƛƻƴ ƎƛǾing Seattle an hourglass shape. Downtown is in this narrow 
section, causing many major transportation routes and services to bottleneck.  

Two waterwaysτthe Duwamish River and the Washington Ship Canalτdivide the city into clearly 
defined sections. The Duwamish River runs north-ǎƻǳǘƘ ǘƘǊƻǳƎƘ ǘƘŜ ŎƛǘȅΩǎ ŎŜƴǘŜǊ ŀƴŘ ŘƛǾƛŘŜǎ ǘƘŜ 
southern third of the city into east-west halves as it runs from the southern border into Elliott Bay. The 
Lake Washington Ship Canal, which connects Puget Sound to Lake Washington through a series of cuts 
and locks, separates the northern third of Seattle from the rest of the city.  

Seattle is very hilly. During the Pleistocene epoch (2,580,000 to 11,700 years ago) the Cordilleran ice 
sheet pushed down from the north over the area that is now Seattle. Ice 3,000 feet thick scoured the 
land and left north/south trending ridges and troughs. The troughs filled with water to become Puget 
Sound and Lake Washington. These ridges form our hills with their steep eastern and western sides. The 
highest hills reach over 500 feet. Like the water barriers, the hills have guided {ŜŀǘǘƭŜΩǎ development. 
Roads are forced to jog around obstructions or dead end suddenly.   

Landform Effects on Vulnerability 

The importance of these water and slope barriers on emergency response cannot be overstated. The 
arrangement of hills and water has dictated where transportation routes and large facilities can be 
located. The resulting patterns create a relationship between the natural and built environments that 
ŀǊŜ ŦǳƴŘŀƳŜƴǘŀƭ ǘƻ {ŜŀǘǘƭŜΩǎ ƘŀȊŀǊŘ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ Key transportation routes and utilities are  

The effects of rivers 
and steep hills meant 

the 2020-2 West 
Seattle Bridge 

closure increased 
Fire Department 

response times. They 
were mitigated by 

adding a ladder and 
medic unit to West 

Seattle. 

Another effect of 
waterways and steep 

hills: hospitals 
concentrated on 

First Hills could be 
hard to reach if 

bridges are 
impassable.  
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Figure 2. Topography 
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concentrated by the topography making it possible for a single incident to affect multiple types of 

infrastructure.  Many critical facilities like hospitals, specialty public safety units, and utility resources 

can be isolated if key transportation routes are impeded. In 2020 dangerous cracking in the West Seattle 

bridge forced it out of service. Access to and from West Seattle became much more difficult. Response 

times for the Seattle Fire Department ladder and medic units increased. An extra ladder and medic unit 

were funded for West Seattle to mitigate this increase.  

aƻǎǘ ƻŦ {ŜŀǘǘƭŜΩǎ ƘƻǎǇƛǘŀƭ ōŜŘǎ ŀǊŜ ƻƴ CƛǊǎǘ IƛƭƭΣ ƛƴŎƭǳŘƛƴƎ IŀǊōƻǊǾƛŜǿΣ ǘƘŜ ƻƴƭȅ [ŜǾŜƭ м ¢ǊŀǳƳŀ /ŜƴǘŜǊ 

for Washington, Wyoming, Alaska, Montana, and Idaho (WWAMI region). There are four hospitals 

located north of the Ship Canal Bridge, one of which includes nearly all the pediatric hospital capacity in 

King County. The Veterans Administration hospital is on Beacon Hill and there is a psychiatric hospital in 

West Seattle that houses most of the involuntarily committed patients in King County, including those 

who pose a threat to public safety. The locations of hospitals provide broad geographic coverage across 

Seattle yet impacts to transportation infrastructure during disasters can isolate these facilities and 

render them only capable of providing medical services to their immediate communities.  

¢ƘŜ CƛǊŜ 5ŜǇŀǊǘƳŜƴǘΩǎ ƘŀȊŀǊŘƻǳǎ ƳŀǘŜǊƛŀƭǎ ǘŜŀƳ ƛǎ ƘƻǳǎŜŘ ƛƴ tƛƻƴŜŜǊ {ǉǳŀǊŜΦ bƻǊƳŀƭƭȅΣ ǘƘƛǎ 

centralization of a limited resource is the most efficient distribution of resources, but during an 

emergency some neighborhoods could be cut off from these downtown services. West Seattle and 

Magnolia depend on just three bridges each for their direct connections with the rest of the city. In a 

major crisis, casualties would have to be transported downtown because there are no hospitals in those 

areas. If the bridges were down, there would be no way to get medical treatment to the neighborhood 

quickly. Even after the immediate crisis, isolation could remain an issue. San Francisco Bay commuters 

were confronted with long-term delays after the Cypress Freeway collapse in the 1989 earthquake. 

{ŜŀǘǘƭŜΩǎ ŘŜǇŜƴŘŜƴŎŜ ƻƴ ōǊƛŘƎŜǎ ŎƻǳƭŘ Ŝŀǎƛƭȅ ƭŜŀŘ ǘƻ ǎƛƳƛƭŀǊ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǇǊƻōƭŜƳǎΦ 

Geology 

Tectonic activity, glaciation and human activity give Seattle its geology. The Puget Sound Basin is being 

compressed by the movement of the Pacific and Juan de Fuca plates. The strain is relieved by 

earthquakes on a series of faults running though the Puget Sound Basin. These faults move vertically. 

The areas north of the faults sink after earthquakes and subsequently fill with sedimentary material. 

Seattle has one of these basins under its downtown. 

Glaciation is an important shaper ƻŦ {ŜŀǘǘƭŜΩǎ ƎŜƻƭƻƎȅΦ At least seven times the Cordilleran Ice Sheet 

moved down from British Columbia to cover the Puget Sound Basin in ice up to 3000 feet thick. As the 

ice advanced and retreated it deposited layers of sand, clay, and till (as a mix of different material). The 

only exposed bedrock in Seattle is Seward Park and near the south end of King County International 

Airport.   

Human activity changed {ŜŀǘǘƭŜΩǎ ƎŜƻƭƻƎȅ. Nearly 20% of the surface of Seattle is covered with fill 
produced by filling in the tide flats in the Duwamish Valley and other low-lying areas.16F

17  Regrading 
projects removed Denny Hill in what is now Belltown. Cuts were made in Beacon Hill to allow rail 
transport from Lake Washington to Puget Sound.  

How Geology Effects Vulnerability 

{ŜŀǘǘƭŜΩǎ ƎŜƻƭƻƎȅ ŀŦŦŜŎǘǎ ǿƘƛŎƘ ŀǊŜŀǎ ƻŦ ǘƘŜ city are exposed to or have heightened risk from 

earthquakes, landslides, and urban flooding. The sedimentary basins amplify seismic waves to produce 

stronger ground shaking during earthquakes.  

The glaciated soils affect where landslides happen. Water percolates through sand and till until it 

encounters clay. It then moves sideways until it empties out onto a hillside. These contacts between 
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sand, till, and clay are at heightened risk of landslides, especially because as till and sand become 

saturated they become heavier and less cohesive.17F

18 In many areas human activity has destabilized 

ǎƭƻǇŜǎΦ Lƴ ŀƴŀƭȅȊƛƴƎ ŀ ŎŜƴǘǳǊȅΩǎ ǿƻǊǘƘ ƻŦ ǊŜǇƻǊǘǎΣ ǘƘŜ ŜƴƎƛƴŜŜǊƛƴƎ ŦƛǊƳ {Ƙŀƴƴƻƴ ŀƴŘ ²ƛƭǎƻƴ ŎŀƭŎǳƭŀǘŜŘ 

that 84% of all landslides had some degree of human influence.18F

19  

Climate and Weather 

Climate change is affecting Seattle and is covered in its own chapter. Seattle has a temperate climate 

with wet winters and dry summers. Seattle receives less total precipitation than Boston but has 149 days 

with some amount of rain. Its temperature is moderated by the Pacific Ocean, keeping the lows 

generally above freezing and the highs generally below 80 degrees. Humidity is very low and wind 

speeds average less than 6 mph.  

Despite having generally mild weather, Seattle experiences periodic weather extremes. It periodically 

receives hurricane force winds and even an occasional tornado. To understand these complexities, one 

Ƴǳǎǘ ŦƛǊǎǘ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘƘŜ tŀŎƛŦƛŎ hŎŜŀƴ ŀƴŘ ²ŜǎǘŜǊƴ ²ŀǎƘƛƴƎǘƻƴΩǎ Ƴƻǳƴǘŀƛƴ ǊŀƴƎŜǎ ƛƴŦƭǳŜƴŎŜ 

{ŜŀǘǘƭŜΩǎ weather.  

Figure 3. Daily Average and Extreme Temperature Summary (SeaTac) 1/1/ 1945 ς 2/4/ 202519F

20 

 
Prevailing winds ōǊƛƴƎ ǘƘŜ ŎƛǘȅΩǎ ǿŜŀǘƘŜǊ from the west over the Pacific Ocean. Because air temperature 
over water does not vary as much as it does over land, the air that reaches Seattle does not vary widely 
in temperature giving Seattle cool summers and temperate winters. On average each year since 1945 
there have been 3.3 days over 90 degrees. The number jumps to 4.3 days per year since 1995.  On 
average there have been 2.4 days where the temperature remains below 32 degrees since 1945 but 
drops to 1.5 days since 1995.20F

21 
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Figure 4. Seattle Daily Average Precipitation Summary (SeaTac) 1/1/ 1945 ς 2/4/ 202521F

22 

 

The Pacific Ocean also accounts for the seasonality of our precipitation. Weather systems tend to follow 
the jet stream, a narrow band of high, strong winds. During the winter the jet stream frequently passes 
over Seattle, bringing wet, stormy weather. As temperatures rise over the Pacific in the summer, the jet 
ǎǘǊŜŀƳ ƛǎ ǇǳǎƘŜŘ ƴƻǊǘƘΣ ǘŀƪƛƴƎ ǘƘŜ ŎƭƻǳŘǎ ŀƴŘ Ǌŀƛƴ ǿƛǘƘ ƛǘΦ hǾŜǊ тр҈ ƻŦ {ŜŀǘǘƭŜΩǎ ǇǊŜŎƛǇƛǘŀǘƛƻƴ Ŧŀƭƭǎ 
between October 1st and March 31st, just under half falls between November 1st and the end of 
February.  

Olympic and Cascade Mountain Ranges 

The Cascades are a barrier that keeps dry continental air out of the region and moist Pacific air trapped 
in it. Continental air is hot in the summer and cold in the winter. With continental air blocked, 
temperate marine air is ǘƘŜ Ƴŀƛƴ ƛƴŦƭǳŜƴŎŜ ƻƴ {ŜŀǘǘƭŜΩǎ ǘŜƳǇŜǊŀǘǳǊŜǎΦ ¢Ƙƛǎ ƳŀǊƛƴŜ ŀƛǊ ŎŀǊǊƛŜǎ ŀ ƭƻǘ ƻŦ 
moisture, especially in the winter. It is blocked by the Cascades as it moves east and must rise to get 
over them. As it does so it cools and condenses, creating clouds and moderate rain. As a result, Seattle 
has rainy and overcast days but less total rain per year than many cities.  

The snowiest places on earth are less than 100 miles from Seattle. Mt. Baker had 1,147 inches (nearly 
100 feet) of snow during the winter of 1998-9 breaking a record set at Mt. Rainier of 1,122 inches. 
During the same winter, Seattle got only a few inches of snow. On average, Seattle gets 12 inches of 
ǎƴƻǿ ǇŜǊ ȅŜŀǊΦ ¢Ƙŀǘ ƛǎ ŀƭƳƻǎǘ ǘǿƛŎŜ ǿƘŀǘ tƻǊǘƭŀƴŘ ŀƴŘ ±ŀƴŎƻǳǾŜǊ ǊŜŎŜƛǾŜΣ ōǳǘ ƴƻǿƘŜǊŜ ƴŜŀǊ .ƻǎǘƻƴΩǎ 
пн ƛƴŎƘŜǎΣ aƛƴƴŜŀǇƻƭƛǎΩǎ рс ƛƴŎƘŜǎΣ ƻǊ 5ŜƴǾŜǊΩǎ ру ƛƴŎƘŜǎΦ hŎŎŀǎƛƻƴŀƭƭȅΣ ƘƻǿŜǾŜǊΣ {ŜŀǘǘƭŜ ǎŜŜƳǎ 
transported inǘƻ ǘƘŜ ǎƴƻǿȅ /ŀǎŎŀŘŜǎΦ {ŜŀǘǘƭŜΩǎ ƻƴŜ Řŀȅ ǊŜŎƻǊŘ ƻŦ ннΦрέ ōŜŀǘǎ aƛƴƴŜŀǇƻƭƛǎΩǎ муΦрέ ōȅ о 
inches. Seattle record snowfalls far exceed average snowfalls. Most snowfalls happen when cold 
continental air pushes through the mountains and collides with an incoming Pacific storm. The reasons 
for the occasional heavy snow are covered in the chapter on severe winter weather. 
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Figure 5. Average and Extreme Snowfall (SeaTac) 1/1/1945 ς 2/4/202522F

23 

 

Climate Effect on Vulnerability 

{ŜŀǘǘƭŜΩǎ ƎŜƴŜǊŀƭƭȅ ƳƛƭŘ ŎƭƛƳŀǘŜ ƭŜŀŘǎ ǘƻ ǎƻƳŜ ŘƛƭŜƳƳŀǎ because acute events can be far outside 
averages. The snowfall totals reveal the dilemma most starkly: Seattle is neither a low snow city like 
Atlanta or San Francisco nor a heavy snow city like Denver. Stuck in the middle, the government, 
businesses, and residents face difficult choices about how much preparation to undertake. Adding to the 
ŎƻƳǇƭŜȄƛǘƛŜǎ ƛǎ {ŜŀǘǘƭŜΩǎ Ƙƛƭƭȅ ǘƻǇƻƎǊŀǇƘȅ ǘƘŀǘ ƳǳƭǘƛǇƭƛŜǎ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ƘŜŀǾȅ ǊŀƛƴΣ ƳǳŘΣ ŀƴŘ ǎƴƻǿΦ  

Weather can challenge emergency response. If a disaster were to strike while snow was on the ground, 

it would greatly complicate the critical tasks. Transporting the injured to hospitals, many of which are 

located on hills, would be difficult and the fire department could be delayed in responding to 

emergencies. Even rain can be an unforeseen complication. After the Northridge Earthquake in 1994, 

many people moved out of their damaged houses and into local parks. The good weather allowed them 

to do this. In Seattle, they might not be so fortunate. 

Natural Environment and Environmentally Critical Areas 

Although Seattle is the most urbanized part of the Pacific Northwest it retains parts of its pre-urban 

ecosystems. These areas are essential to the wellbeing of residents, workers, and visitors. The City of 

Seattle protects its natural environments with plans and regulations. Two critical tools are the Urban 

Forest Plan and the Environmentally Critical Areas Ordinance. Developed areas are ecosystems too and 

can contribute to {ŜŀǘǘƭŜΩǎ ōƛƻŘƛǾŜǊǎƛǘȅΦ 



CITY OF SEATTLE ð HAZARD IDENTIFICATION AND VULNERABILITY ANALYSIS 

 
 

50 
 

Figure 6 {ŜŀǘǘƭŜΩǎ ¢ǊŜŜ /ŀƴƻǇȅΣ ²ŀǘŜǊŎƻǳǊǎŜǎΣ ŀƴŘ ²ŜǘƭŀƴŘǎ 
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Urban Forest 

Trees are Ǿƛǘŀƭ ǇŀǊǘ ƻŦ {ŜŀǘǘƭŜΩǎ ŜŎƻǎȅǎǘŜƳ, especially our large native conifers. Seattle was originally 
heavily forested. (For a reconstructed map (PDF) of Seattle before European arrival, visit the Burke 
aǳǎŜǳƳΩǎ ²ŀǘŜǊƭƛƴŜǎ tǊƻƧŜŎǘ). In 1972, 40% of the city was covered by trees. From 1972 to 1996 Seattle 
lost over 46% of areas with heavy tree cover and 67% of areas with medium tree cover.23F

24 By 2007 
{ŜŀǘǘƭŜΩǎ ǘǊŜŜ ŎŀƴƻǇȅ ǿŀǎ ŀǘ но҈Φ To correct this loss, the City of Seattle adopted the Urban Forest 
Management Plan in 2007, which created a goal of 30% canopy cover by 2037. In 2016 a tree canopy 
assessment showed 28.6% tree cover in Seattle. In 2021, despite the 30% goal, a new assessment 
revealed that {ŜŀǘǘƭŜΩǎ ǘǊŜŜ ŎŀƴƻǇȅ Ƙŀǎ ǎƘǊǳƴƪ ōȅ 1.7% or 255 acres, roughly the size of Green Lake, to a 
new total cover of 28.1%.24F

25  

The decline is being led by native species on public propertyΦ {ŜŀǘǘƭŜΩǎ tŀǊƪǎ ŀƴŘ ƎǊŜŜƴǿŀȅǎ ƘŀǾŜ ǘƘŜ 
highest percentage of these species which is why these areas have seen the biggest declines (-5.2% from 
2016 to 2021). These areas are dominated by red alder and big leaf maple. They are pioneer species that 
populated areas that were logged. The trees are nearing the end of their natural lives, but our 
increasingly dry and hot summers are increasing pests and exacerbating mortality. Normally, alders and 
maples would be succeeded by Douglas fir, western hemlock, and red cedar, but because these trees 
were logged, there are far fewer seedlings available to replace them. In 1999, less than 293 acres of 
Seattle were ŎƻǾŜǊŜŘ ǿƛǘƘ ǘƘŜ ƴŀǘƛǾŜ ŎƻƴƛŦŜǊ ŦƻǊŜǎǘǎ ǘƘŀǘ ƻƴŎŜ ŘƻƳƛƴŀǘŜŘ {ŜŀǘǘƭŜΩǎ 54,379 acres and this 
number is decreasing.25F

26  

Urban Forest Effects on Vulnerability 

Trees, especially our mature ones reduce vulnerability to many hazards and stressors. Areas with high 
tree cover show more economic vitality and correlate with better health. They mitigate heat, improve 
air quality, and reduce flooding. The City of Seattle estimates that tree canopy loss from 1972 to 1996 
costs Seattle $1.3 million per year by causing an extra 7.5 million cubic feet in stormwater runoff ς a 
factor in urban flooding.26F

27 Trees also improve urban air quality by removing thousands of pounds of 
pollutants from the atmosphere. The estimated benefits from carbon storage amount to $10.9 million in 
savings.27F

28  

Despite their many benefits, trees also pose some risks due to wind and snow when they can damage 

houses, power and telephone lines and their roots pull up underground pipes. A 2016 LIDAR (a type of 

remote sensing) ŀƴŀƭȅǎƛǎ ǎƘƻǿǎ ǘƘŀǘ Ƴƻǎǘ ƻŦ {ŜŀǘǘƭŜΩǎ ǘǊŜŜǎ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ ǊŜǎƛŘŜƴǘƛŀƭ ŀǊŜŀǎ ŀƴŘ ƛƴ ǘƘŜ 

right-of-way, representing 72% and 22% of the canopy cover, respectively.28F

29 The areas with the densest 

tree cover in the city, Northeast and West Seattle, have the greatest amount of debris, fallen trees, and 

associated service disruptions during storms. The potential damage caused by falling trees can be 

mitigated by trimming the weak limbs and removing weakened trees near buildings and infrastructure. 

Wetland and Riparian Corridors 

Wetlands are some of the most valuable and complex ecosystems on earth. They mitigate flooding, 

improve water quality, recharge groundwater, stabilize the shoreline, and offer habitat to many fish and 

wildlife species. Seattle has 547 acres of wetlands or just under one square mile.29F

30 Many wetlands are 

narrow, fragmented bands along {ŜŀǘǘƭŜΩǎ пр ǎƳŀƭƭ ǎǘǊŜŀƳǎΦ The biggest concentrations are located 

along streams, Union Bay, the Arboretum, and Sand Point. See Figure 6. 

Riparian corridors are the transitional areas between terrestrial and aquatic environments. They are the 

ŀǊŜŀǎ ŀƭƻƴƎ {ŜŀǘǘƭŜΩǎ streams and often overlap with wetland ecosystems. They maintain stream and 

waterbody quality by removing sediment, pollutants, and woody debris while maintaining water 

temperatures. They promote healthy salmon and wildlife habitat. 

https://www.burkemuseum.org/static/waterlines/images/maps-and-images/waterlines_map_medium.pdf
https://www.burkemuseum.org/collections-and-research/culture/archaeology/waterlines-project
https://www.burkemuseum.org/collections-and-research/culture/archaeology/waterlines-project
https://www.usgs.gov/faqs/what-lidar-data-and-where-can-i-download-it
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Aquatic Environments 

Seattle has a complex variety of aquatic environments that include streams, a river, lakes, estuaries, and 
nearshore marine habitats. Salmon ŀǊŜ ŀ Ǿƛǘŀƭ ǇŀǊǘ ƻŦ {ŜŀǘǘƭŜΩǎ ƘŜǊƛǘŀƎŜ ŀƴŘ each of these environments 
is important in their lifecycle.  Nearly all of Seattle marine and freshwater shoreline has been heavily 
modified by urban development including the lowering of Lake Washington by 9 feet with the 
construction of the Lake Washington Ship Canal and the re-routing of the Cedar River from the Green 
River into Lake Washington. 

¶ Rivers and Streams. Seattle has 45 streams. Many are confined in pipes, but the largest 

¢ƘƻǊƴǘƻƴΣ tƛǇŜǊΩǎΣ ¢ŀȅƭƻǊΣ [ƻƴƎŦŜƭƭƻǿΣ ŀƴŘ CŀǳƴǘƭŜǊƻȅ flow openly and support salmon 

population. Salmon also migrate along the Duwamish River, five miles of which was designated 

as an Environmental Protection Agency (EPA) Superfund site in 2001. In December 2024, clean-

up began and is expected to take a decade and reduce PCB contamination by 90%. The mouth of 

the Duwamish has two other Superfund sites: the Harbor Island and Lockheed West Seattle 

Superfund sites.30F

31  

¶ Lakes. Lake Washington ōƻǊŘŜǊǎ {ŜŀǘǘƭŜΩǎ ŜŀǎǘŜǊƴ ǎƛŘŜΦ Lǘ ǇǊƻǾƛŘŜǎ Ƙŀōƛǘŀǘ ŦƻǊ seven types of 

salmon and trout and many bird species including eagles and ospreys. Its connection to Puget 

Sound through the Ship Canal allows salmon and trout to use it as a migratory path. Three small 

lakes, Green, Haller, and Bitter also support wildlife, but are cut off from Puget Sound because 

they no longer have natural drainage systems. 

¶ Estuaries. Estuaries are the transition zones between streams and marine waters. !ƭƭ ƻŦ {ŜŀǘǘƭŜΩǎ 

estuaries are highly modified. Natural estuaries are very important habitat for young salmon. 

wŜǎǘƻǊƛƴƎ {ŜŀǘǘƭŜΩǎ ŜǎǘǳŀǊƛŜǎ ǘƻ ŀ ƳƻǊŜ ƴŀǘǳǊŀƭ ǎǘŀǘŜ ǿƻǳƭŘ benefit salmon recovery. 

¶ Nearshore marine. Seattle has about 33 miles of shoreline along Puget Sound. Only 10% is 

unaltered.31F

32 Natural nearshore environments support complex ecosystems. They depend on 

processes that erode and transport terrestrial soils to shallow water. Bulkheads, seawalls, and 

shoreline armoring interferes with these processes and degrades the nearshore environment. 

The most environmentally productive habitats in Seattle are some of these unaltered shoreline 

areas: Seward Park, Union Bay, West Point, and Magnolia Bluffs and Lincoln Park to Fauntleroy 

Cove. 

aŀƴȅ ƻŦ {ŜŀǘǘƭŜΩǎ ǎƘƻǊŜƭƛƴŜǎ ŀǊŜ bordered by bluffs. In non-urbanized environments Puget Sound bluffs 

provide material for beach and shoreline environments below them. Wave action can steepen bluffs 

making them more susceptible to groundwater induced failure.32F

33 In Seattle, much of the shoreline has 

been armored to prevent beach erosion and landslides. Ironically, armoring can cause some bluffs to 

recede faster by depriving their bases of sediment. During the 1996-97 landslides many landslides 

occurred on slopes where a bulkhead had protected the base of the bluff for decades.  

Prior to urban development, Seattle contained numerous peat bogs. These areas are prone to settle 

when cut off from water recharge damaging buildings and streets. The Greenwood area has been 

especially affected by peat settlement. The City of Seattle has identified 39 peat settlement areas and 

regulates them. A map ƻŦ ǘƘŜǎŜ ŀǊŜŀǎ ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ /ƛǘȅΩǎ GeoData portal. 

History 
History has a significant, but hard to quantify effect on hazard consequences. It drives development 
patterns and culture that in turn affect hazard vulnerability. This brief section outlines broad themes 
that affect our hazard outcomes.  

https://data-seattlecitygis.opendata.arcgis.com/datasets/peat-settlement-prone-areas/explore?location=47.620303%2C-122.327100%2C12.84
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People have been living in the area we know as Seattle for 13,000 years. Eleven inhabited sites have 
been located within the current city limits. The .ǳǊƪŜΩǎ aǳǎŜǳƳΩǎ ²ŀǘŜǊƭƛƴŜǎ tǊƻƧŜŎǘ ƳŀǇ (PDF) 
identifies these sites and more around Lake Washington. The oldest known settlement, 4,000 years old, 
is located at West Point in Magnolia. As the time of European settlement, the Duwamish River was well 
populated.33F

34 These people experienced the most recent and extremely powerful Seattle Fault 
earthquake in the winter of 923-4.  

Non-indigenous settlement began in 1851. The 1855 Point Elliott Treaty forced tǳƎŜǘ {ƻǳƴŘΩǎ 
indigenous people on to reservations. {ŜŀǘǘƭŜΩǎ major growth started in the 1880s. Even its older 
ōǳƛƭŘƛƴƎǎ ǎŜƭŘƻƳ ŘŀǘŜ ōŀŎƪ ōŜȅƻƴŘ ǘƘŜ муфлΩǎΦ 5ŜǎǇƛǘŜ ƛǘǎ ȅƻǳǘƘΣ {ŜŀǘǘƭŜΩǎ ƘƛǎǘƻǊȅ Ƙŀǎ ŀ ŘƛǊŜŎǘ ƛƳǇŀŎǘ ƻƴ 
the location of the most vulnerable structures and generates collective institutional memories of past 
disasters that shape perceptions of all the hazards the city faces. 

Seattle grew out from its Pioneer Square location. Many of the oldest buildings in the city are there and 
in the surrounding First Hill, Queen Anne, and Capitol Hill areas. As the city grew, it spawned several 
towns that became the roots of several Seattle neighborhoods, notably Ballard, Columbia City, and 
GeorgetownΦ 5ǳŜ ǘƻ ǘƘŜ ƛƴŦƭǳŜƴŎŜ ƻŦ ǘƘŜǎŜ ǎŀǘŜƭƭƛǘŜ ŀǊŜŀǎ ŀƴŘ ǘƘŜ ŀǊŜŀΩǎ Ƙƛƭƭȅ ǘƻǇƻƎǊŀǇƘȅΣ {ŜŀǘǘƭŜ 
developed strong neighborhoods. Consequently, older and more vulnerable structures are scattered 
throughout the city, especially in the old cores like Ballard and Columbia City. This development 
suggests a need for a decentralized emergency response to cope with damage to these older structures 
in the outlying areas. 

tŀǎǘ ŘƛǎŀǎǘŜǊǎ ƘŀǾŜ ŎǊŜŀǘŜŘ ŀ ŦƛƭǘŜǊ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ǊŜǎƛŘŜƴǘǎ ŀƴŘ Ŏƛǘȅ ƭŜŀŘŜǊǎ ǇŜǊŎŜƛǾŜ ǘƘŜ ŀǊŜŀΩǎ ƘŀȊŀǊŘǎΦ 

Two moderate magnitude 5 earthquakes of the mid-1990s jolted the city into an awareness of the risk 

that a major earthquake poses for it. As a result, it began preparing for earthquakes with a program 

called Project Impact before the much larger 2001 Nisqually Earthquake. These collective memories can 

produce ironic results. After the great fire of 1889, building codes changed to require brick construction. 

Soon, brick construction became a norm. This new construction introduced a vulnerability to the at-the-

time unnoticed risk of earthquakes. 

Socio-Economic Environment 
Fueled by a strong technology sector, Seattle has been one of the fastest growing cities in the United 
States, but this growth has come with a steep cost of rising wealth inequality, housing costs, and racial 
inequity. In 2023, the technology sector experienced a slowdown, but it is too early to know if it will 
have implications for the larger economy. In 2024, the Seattle Metropolitan Statistical Area (MSA) had a 
gross domestic product of $567 billion dollars, a 29% increase from 2020.34F

35 

{ŜŀǘǘƭŜΩǎ population grew from 608,660 in the 2010 census to 737,015 in the 2020 census or 21%. That is 
more than double the rate from 1990 to 2010. More of the Seattle metroΩǎ population is concentrating 
in the city of Seattle. In 2012 Seattle reversed a 102-year-old trend and grew at a faster rate than its 
suburbs. From 2012 to 2020 {ŜŀǘǘƭŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ƎǊŜǿ ōȅ нл҈ ǿƘƛƭŜ ǘƘŜ ǊŜǎǘ ƻŦ YƛƴƎ /ƻǳƴǘȅ ƎǊŜǿ ōȅ 
14%.35F

36  

The COVID-мф ǇŀƴŘŜƳƛŎ ŘƛǎǊǳǇǘŜŘ {ŜŀǘǘƭŜΩǎ rapid growth. Evidence can be seen in different growth 
estimates of the US Census and the ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜΩǎ hŦŦƛŎŜ ƻŦ CƛƴŀƴŎƛŀƭ aŀƴŀƎŜƳŜƴǘ (OFM). In 2021 
US Census estimates showed a slight deŎǊŜŀǎŜ ǘƻ топΣллл ǿƘƛƭŜ hCaΩǎ ǎƘƻǿed an increase to 742,400. 
The difference is only 8,400. Both numbers are samples. It would be strange for them to be the same, 
but it is rare for these two estimates to point in different directions. It is possible the Census data may 
reflect people moving out of Seattle during the COVID pandemic.36F

37 By 2023 both estimates showed 
renewed growth, but the gap in the estimated population has grown. The ¦{ /Ŝƴǎǳǎ ŜǎǘƛƳŀǘŜŘ {ŜŀǘǘƭŜΩǎ 
population at 755,078 while OFM estimated 779,200 for a difference of over 24,000.37F

38  

https://www.burkemuseum.org/static/waterlines/images/maps-and-images/waterlines_map_medium.pdf


CITY OF SEATTLE ð HAZARD IDENTIFICATION AND VULNERABILITY ANALYSIS 

 
 

54 
 

{ŜŀǘǘƭŜΩǎ rapid growth has led to a housing crisis with demand far outstripping supply. Many people who 
could not afford price increases have likely been forced out of Seattle. Seattle is increasingly becoming a 
city of the wealthy. In 2024 the Seattle metro area median housing price was 6.6 times the median 
household income. Renters now ǊŜǇǊŜǎŜƴǘ ƻǾŜǊ ƘŀƭŦ ƻŦ {ŜŀǘǘƭŜΩǎ ƘƻǳǎŜƘƻƭŘǎΦ Over half of renters are 
rent burdened, meaning over 30% of their income goes to rent. The National Low Income Housing 
Coalition estimates it takes an income of $90,760 to afford a fair market one-bedroom apartment in 
Seattle. The only good news is that rent increases have been slowing.38F

39 

The affordability gap is increasing {ŜŀǘǘƭŜΩǎ vulnerability because many frontline staff who keep Seattle 
running cannot afford to live in the city where they work. Whenever an event strikes that impedes 
transportation, many frontline staff cannot make it into work, causing reductions in services that many 
vulnerable people rely on. For example, during snow events, staff at some libraries have been unable to 
commute to work. Due to minimum staffing requirements some branches have had to close or reduce 
hours. Libraries are not shelters, but they are public spaces where people without options can go to 
warm up during the day. The reduced hours mean more people out in the cold.  

Seattle is one of the most expensive cities in the US. Several government agencies and companies have 
developed models for measuring the cost of living. Most put Seattle between the 5th and 7th spots. There 
are signs that Seattle, like Manhattan and San Francisco, is losing its middle class and becoming less 
ŘƛǾŜǊǎŜ ǘƘŀƴ ƛǘǎ ǎǳōǳǊōǎΦ {ŜŀǘǘƭŜΩǎ ƳŜŘƛŀƴ ƛƴŎƻƳŜ ƛǎ ǊƛǎƛƴƎΣ ōǳǘ ǇƻŎƪŜǘǎ ƻŦ ǇƻǾŜǊǘȅ ǊŜƳŀƛƴΦ 

Population and Demographics  

Seattle is a dynamic city with a high percentage of immigrants, especially from Asia.  It attracts many 
young, college-educated people starting their careers. About half of the population is between the ages 
of 25-55 and the majority live alone or with one other person. The percentage of children is very low. In 
the 2020 census, Seattle has the 3rd lowest percentage of kids among US cities with a population of 
100,000 or greater.39F

40 Nearly 1 in 5 Seattle residents were born in a foreign country with nearly 60% of 
these immigrants coming from Asia. It includes highly dense areas near the downtown core and 
University District (Figure 7). Table 4 shows key social and demographic for Seattle data along with 9 
other cities for comparison. 

The 2023 American Community Survey shows that that:  

¶ нуΦр҈ ƻŦ {ŜŀǘǘƭŜΩǎ ǊŜǎƛŘŜƴǘǎ ǿƻǊƪŜŘ ŦǊƻƳ ƘƻƳŜΦ40F

41 

¶ Seattle has an average household size of 2. Almost 43% of Seattleites live alone.41F

42 

¶ 70% of residents 25 and over ƘŀǾŜ ŀǘ ƭŜŀǎǘ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜΦ42F

43  

¶ 14.4% of Seattle residents are under 18.43F

44 

¶ 20% of Seattle households have a car available to them.44F

45 

¶ 19% of Seattle residents are foreign-born.45F

46 

In 2023 the median household income in Seattle was $120,608, up from $91,164 in 2013 (inflation 

adjusted 2023 dollars) or a 32% increase.46F

47 In 2023Σ {ŜŀǘǘƭŜΩǎ ǇƻǾŜǊǘȅ ǊŀǘŜ ǿŀǎ 9.9% which is low 

compared to most other US cities. It has decreased from 14.7% in 2010.47F

48 Hidden in this good news is 

the likelihood that many lower income people may have been priced out of Seattle while pockets of 

extreme poverty remain. The GINI index is a summary measure of income equality based on the 

difference between observed income distribution and a perfectly equal income distribution. Values 

range from 0 to 1 where 0 is perfect equality (everyone receives an equal share of income) and 1, 

perfect inequality (one person or group receives all income). US cities with some of the highest GINI 

scores are Atlanta (.5653) and New Orleans (.5635). Seattle has a value of .4899 which is slightly higher 

than the U.S. (.4828). Cities with low GINI scores include Arlington, Texas (.4461) and Mesa, Arizona 

(.4201).48F

49 High GINI scores often indicate the presence of a highly wealthy group as well as lower income  
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Figure 7. Population Density 2020 
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Table 4. Demographic Summary of Seattle and Similar Cities49F

50 
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ƎǊƻǳǇǎΦ LŦ ŀ ŎƛǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ƎǊƻǿƛƴƎΣ ŀ ƘƛƎƘ DLbL ǎŎƻǊŜ ǎǳƎƎŜǎǘǎ ǿŜŀƭǘƘƛŜǊ ǇŜƻǇƭŜ ƳƻǾƛƴƎ ƛƴǘƻ ǘƘŜ Ŏƛǘȅ 

ƭŜŀŘƛƴƎ ǘƻ ŘƛǎǇƭŀŎŜƳŜƴǘ ǇǊŜǎǎǳǊŜ ƻƴ ƭƻǿŜǊ ƛƴŎƻƳŜ ǇŜƻǇƭŜΦ {ŜŀǘǘƭŜΩǎ ƳƻŘŜǊŀǘŜ DLbL ǎŎƻǊŜ ƛƴŘƛŎŀǘŜǎ ǎƻƳŜ 

displacement pressure. Racial, ethnic, and gender disparities contribute greatly to inequality in the U.S. 

and Seattle. The median black household income in Seattle is 59% of overall median. It is 71% for 

Hispanic households and 61% for female headed households with children.50F

51 Census estimates show the 

number of children in Seattle peaked in 2017 after a growth trend ƛƴ ǘƘŜ нлллΩǎΦ Seattle Schools 

experienced growing enrollment until the COVID-19 pandemic when total enrollment dropped from a 

high of 53,627 in 2019 to 49,226 in 2023.51F

52 In remains to be seen whether the number and percentage 

of children will increase as Seattle recovers from the pandemic.  

Income gaps, systemic racism, and high housing costs create disaster vulnerability. Often the least 

expensive housing is in areas that are the most prone to hazards. When a community is impacted, it is 

often difficult to find alternate housing in the neighborhood, making it challenging to keep communities 

intact. When the low-income South Park neighborhood flooded in late 2022, emergency responders 

helping the community found no low-income housing close to the affected properties. Khmer and 

Hispanic residents were especially impacted.52F

53 

Seattle has historically been less racially diverse than many other large US cities, but a large in-migration 

from Asia is increasing {ŜŀǘǘƭŜΩǎ Řƛversity. In 2023, 17% of Seattle residents were of Asian descent.  

Additionally, in 2023, nearly 1 in 5 Seattle residents is foreign born. Most of the foreign-born population 

immigrated from Asia. This is much higher than the rest of the US but not compared to suburbs like 

Bellevue where 42% of the population is foreign born. Seattle has a relatively small Hispanic (7.4%) and 

Black (6.3%) populations compared to the rest of the US.  

Several local and national studies link respondent demographic characteristics to personal 

ǇǊŜǇŀǊŜŘƴŜǎǎΦ /ƻƳōƛƴƛƴƎ ŀ ǊŜƎƛƻƴΩǎ ŘŜƳƻƎǊŀǇƘƛŎ ǇǊƻŦƛƭŜ ǿƛǘƘ ǘƘŜǎŜ ǎǘǳŘƛŜǎ Ŏŀƴ Ƙƛƴǘ ŀǘ ǘƘŜ ƭŜǾŜƭ ƻŦ 

preparedness in a community and possible vulnerabilities. The 2023 FEMA National Household Survey 

on Disaster Preparedness correlated demographic profiles to levels of preparedness, barriers to 

preparedness, and perception of risk. The findings represent the nation and may not reflect local 

{ŜŀǘǘƭŜΩǎ ǇƻǇǳƭŀǘƛƻƴΦ All demographic groups self-reported roughly similar assessments of their disaster 

preparedness. The percentage saying they were prepared ranged mostly between 51% and 54%. The 

lowest were Native Americans at 44%, Native Hawaiians or Pacific Islanders at 47%, people with faith-

based beliefs at 47%, and African Americans at 49%. The Black population reported the highest belief in 

the efficacy of disaster preparedness followed by the white population; the lowest reported was the 

among the Asian population. Those over 60 also had less belief in the efficacy of planning. The over-60 

demographic reported lower rates of having a personal plan (41% for the general population vs 28% for 

over-60). Low-income people engaged at low, or no cost preparedness actions (like making a plan) at 

the same levels as higher income people but had lower rates of action for higher cost actions like 

assembling supplies or documenting insured property.53F

54 

Demographics usually refer to the residential population, but ŘƛǎŀǎǘŜǊǎ ŘƻƴΩǘ ŀƭǿŀȅǎ ƘŀǇǇŜƴ ǿƘŜƴ 

people are at home. Figure 8 uses the LandScan system developed by Oak Ridge National Laboratory to 

ǎƘƻǿ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ {ŜŀǘǘƭŜΩǎ ŘŀȅǘƛƳŜ ŀƴŘ ƴƛƎƘǘǘƛƳŜ ǇƻǇǳƭŀǘƛƻƴ ŘƛǎǘǊƛōǳǘƛƻƴ ƛƴ нлнмΦ {ŜŀǘǘƭŜ Ƙŀǎ ŀ 

higher daytime population than its nighttime population. In 2019, pre-COVID, the Puget Sound Regional 

/ƻǳƴŎƛƭ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ ƻƴ ŀ ǘȅǇƛŎŀƭ ŘŀȅΣ {ŜŀǘǘƭŜΩǎ daytime population was 864,000, but the actual 

number can vary greatly by season, day of the week, weather, and on-going events.  

Social Vulnerability 

Hazards do not affect the population equally. Some people suffer more than others. These people are 

ΨǎƻŎƛŀƭƭȅ ǾǳƭƴŜǊŀōƭŜΦΩ ¢ƘŜ /ŜƴǘŜǊǎ ŦƻǊ 5ƛǎŜŀǎŜ /ƻƴǘǊƻƭ ŘŜǾŜƭƻǇŜŘ ŀƴ ƛƴŘŜȄ ōŀǎŜŘ ƻƴ мс ŘŜƳƻƎǊŀǇƘƛŎ 

characteristics known to correlate to disaster vulnerability. FEMA uses this index in its  

https://landscan.ornl.gov/
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Figure 8. 2021 Day / Night Population Distribution 
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National Risk Index. Figure 9 ǎƘƻǿǎ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ŦƻǊ {ŜŀǘǘƭŜΦ {ŜŀǘǘƭŜΩǎ Ƴƻǎǘ ǎƻŎƛŀƭƭȅ ǾǳƭƴŜǊŀōƭŜ ǇŜƻǇƭŜ 

ǘŜƴŘ ǘƻ ōŜ ŎƭǳǎǘŜǊŜŘ ŀǊƻǳƴŘ {ŜŀǘǘƭŜΩǎ ŜŘƎŜǎΣ ƛƴ wŀƛƴƛŜǊ ±ŀƭƭŜȅΣ .ŜŀŎƻƴ IƛƭƭΣ ǎƻǳǘƘ ŘƻǿƴǘƻǿƴΣ ŀƴŘ bƻǊǘƘ 

Seattle (chiefly around Northgate and Lake City Way). Social vulnerability affects harm from all hazards. 

hƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ŜŦŦŜŎǘƛǾŜ ǿŀȅǎ ǘƻ ǊŜŘǳŎŜ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ƻǾŜǊŀƭƭ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛǎ ǘƻ ǘŀǊƎŜǘ ǎƻŎƛŀƭ 

vulnerability. 

{ŜŀǘǘƭŜΩǎ elderly population has an increased risk of social isolation, of having a disability that prevents 
them from leaving their home, and of facing barriers to obtaining information.54F

55 All of these concerns 
are exacerbated during a hazard event. In 2016, Seattle joined the Age-Friendly City initiative to address 
environmental, economic, and social factors influencing the health and well-being of older adults. This 
includes efforts to reduce social isolation among aging adults and to educate the elderly about 
emergency preparedness.55F

56  

Being homeless makes people highly vulnerable to hazards. The Seattle area has seen a rise in the 
number of people experiencing homelessness. Measuring the number of people experiencing 
homelessness is difficult. The most common measure is the US Department of Housing and Urban 
5ŜǾŜƭƻǇƳŜƴǘΩǎ tƻƛƴǘ-In-Time count, but it is largely held to be an under count. It shows an increase in 
individuals in King County experiencing homelessness from 13,368 in 2022 to 16,385 in 2024 or a 22% 
increase. The County found that 60% of people experiencing homelessness were unsheltered while 40% 
were sheltered.56F

57 

To address potential undercounts in the Point-in-Time Count, the King County Regional Homelessness 
Authority also measures homelessness by measuring the number of households receiving services. On 
June 30, 2023, 10,622 were homeless. 71% of these households consisted of adults. Not all people 
experiencing homelessness are unsheltered. In the King County survey, 54% of households had some 
form of shelter (e.g., emergency shelter, hotel, couch surfing).57F

58 Because people move in and out of 
homelessness, King County estimates over 40,000 people experience homelessness in King County over 
the course of 2020.58F

59  

Those experiencing homelessness are particularly vulnerable to hazards as they may face greater 
barriers to obtaining information and resources. Additionally, the unsheltered population is likely to face 
disproportionate affects from weather-related hazards such as winter storms, extreme heat events, or 
flooding depending on where they are located. Almost a quarter of homeless youth in Seattle identify as 
LGBTQ,59F

60 a population that has historically faced discrimination that may compound the stress felt in a 
disaster situation.60F

61 Due to this extreme vulnerability, many Seattle emergency operations center (EOC) 
activations (most commonly winter storms, heat, and smoke) now emphasize providing emergency 
services to people experiencing homelessness. 

To mitigate demographic vulnerability, the Seattle Office of Emergency Management has taken steps to 
address equity and social vulnerability by implementing the Community Safety Ambassador (CSA) 
program that provides emergency preparedness education and skill-building opportunities to Seattle 
communities that can be disproportionately impacted by hazards and threats, especially non-English 
speaking communities. CSAs are native speakers in many of the most commonly spoken languages in 
Seattle other than English and are trusted community members. In 2020, the Office of Emergency 
Management conducted a mitigation study with a focus group comprised of members of the CSA. The 
central aim of this study was to identify the top services that are of fundamental importance to local 
BIPOC, immigrant, and refugee communities in the Seattle area. The focus group included 
representatives from Chinese, East African, Latinx, and Southeast Asian communities. Among these 
communities, access to affordable housing, homelessness and emergency services, as well as health and 
mental services were the top issues identified as priorities to address in order to mitigate the 
disproportionate impact of emergencies and threats. 

https://hazards.fema.gov/nri/
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Figure 9. CDC Social Vulnerability Index 
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Economy 

.ƻǘƘ ǘƘŜ ƻǾŜǊŀƭƭ ŜŎƻƴƻƳƛŎ ǎǘǊŜƴƎǘƘ ŀƴŘ ǘƘŜ ǿŜŀƭǘƘ ŘƛǎǘǊƛōǳǘƛƻƴ ŀŦŦŜŎǘ ŀƴ ŀǊŜŀΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ƘŀȊŀǊŘǎ 
and its recovery from disaster. Disasters usually accelerate pre-existing trends. Places with a growing 
economy see an influx of capital for rebuilding after a disaster and recover quickly while those with 
weak economies see business move out, resulting in a loss of tax base, and triggering a prolonged 
decline. Economic structure matters as much as overall trends. Places like Seattle with an overall robust 
economy can have structural problems with pockets of poverty and poor economic health. Disasters 
make these problems worse by increasing wealth inequality and indebtedness. Junia Howell and James 
Elliot conducted a longitudinal study that found the more FEMA aid an area receives, the more wealth 
inequality grows in the years after a disaster. If a household has more initial wealth than others before 
the disaster, especially if the wealth has less depreciation, it receives more assistance in the form of 
grants and low interest loans than lower income households.61F

62 

Seattle has had a strong economy in the 21st century. The Seattle metro area is one of the leading 
technology hubs in the US. Nearly 1 in 10 jobs in Washington are in tech and 80% of them are in the 
Seattle metro. It aŎŎƻǳƴǘǎ ŦƻǊ ол҈ ƻŦ ǘƘŜ ƳŜǘǊƻΩǎ ŜŎƻƴƻƳȅΦ Complementing the tech sector are 
healthcare, biotechnology, communications, tourism, and transportation industries.    

Data from the Puget Sound Regional Council shows nearly a ǉǳŀǊǘŜǊ ƻŦ {ŜŀǘǘƭŜΩǎ Ƨƻōǎ ŀǊŜ ƛƴ information 
technology and professional services (22.6%), followed by healthcare at 11.7%. Government and 
education combine for 13.4%. Manufacturing and construction account for 7.4%.62F

63 These percentages 
reflect national trends away from manufacturing and into the service sector.  

Table 5. Local and Regional Estimated Employment63F

64 

 

aǳŎƘ ƻŦ {ŜŀǘǘƭŜΩǎ ǊŜŎŜƴǘ ƎǊƻǿǘƘ ǿŀǎ ŘǊƛǾŜƴ ōȅ !ƳŀȊƻƴΩǎ ŜȄǇŀƴǎƛƻƴΦ !ƳŀȊƻƴ ƛǎ {ŜŀǘǘƭŜΩǎ ƳŀƧƻǊ 
employer. Its market capitalization grew from $123 billion in 2013 to $2.475 trillion in 2025 with a huge 
surge during the pandemic.64F

65 Until 2026 it was the largest leaser of office space in Seattle employed 
55,000 people, but layoff, development of office space outside Seattle, and remote work have started to 
shrink its footprint. As of 2026 its employee count dipped to under рлΣлллΣ ƭŜŀǾƛƴƎ ¦² ŀǎ {ŜŀǘǘƭŜΩǎ 
biggest employer.65F

66 !ƳŀȊƻƴΩǎ ƎǊƻǿǘƘ Ƙŀǎ ŘǊƛǾŜƴ ǳǇ median household incomes in Seattle to the 3rd 
highest among the 25 largest metro areas.66F

67 The increase is being driven by wealthier households 
moving into the city and poorer households moving out.67F

68 
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COVID related employment shifts have had a huge impact on high density employment areas including 
downtown and South Lake Union. Many businesses catering to office workers have closed. Visitors and 
shoppers have rebounded, but the number of office workers remains below pre-pandemic levels. The 
Downtown Seattle Association reports average weekday worker foot traffic in 2024 at 56% of 2019, pre-
pandemic baseline. While the numbers are still low, they are an improvement since a low of 24% in 
2021. With vacancy rates still high at 21.5% and substantial numbers of workers partially remote, 
challenges remain to return worker foot traffic to pre-pandemic levels. 

The aerospace industǊȅ ƭŜŘ {ŜŀǘǘƭŜΩǎ Ǉƻǎǘ-war growth. While it still spends billions in the Seattle area, it 
has dramatically cut employment in Seattle proper, with most jobs located in Renton and Everett. The 
aerospace industry is very cyclical. TƘŜ ǎǿƛƴƎǎ ƻŦ {ŜŀǘǘƭŜΩǎ ŜŎƻƴƻƳȅ ƘŀǾŜ ōŜŜƴ ǾŜǊȅ ŘǊŀƳŀǘƛŎ. With the 
ǊŜŘǳŎǘƛƻƴ ƛƴ .ƻŜƛƴƎΩǎ ǇǊŜǎŜƴŎŜ ŀƴŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƻǘƘŜǊ ǎŜŎǘƻǊǎΣ {ŜŀǘǘƭŜΩǎ ǳǇ ŀƴŘ Řƻǿƴ ŜŎƻƴƻƳȅ 
has become more stable. 

aƻǎǘ ƻŦ {ŜŀǘǘƭŜΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ǊŜƳŀƛƴǎ ŎŜƴǘŜǊŜŘ ŀƭƻƴƎ ǘƘŜ 5ǳǿŀƳƛǎƘ wƛǾŜǊ ŀƴŘ ƛƴ ǇŀǊǘǎ ƻŦ 
Ballard. Seattle has a much lower concentration of manufacturing than the rest of King County and 
Washington State, but some manufacturing subsectors have high concentrations in Seattle.  These 
include construction, freight, printing, seafood processing, food and beverage, metal fabrication and 
stone products. ¢ƘŜ ƎŜƻƎǊŀǇƘƛŎ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ {ŜŀǘǘƭŜΩǎ manufacturing poses a risk, given that most of 
its industry sits in a liquefaction zone on top of the Seattle Fault. Businesses in the South Park 
neighborhood face increasing flood exposure with sea level rise. Many of these companies are small 
businesses that may not be able to survive prolonged downtime. 

{ŜŀǘǘƭŜΩǎ ƘŜŀƭǘƘŎŀǊŜ ƛƴŘǳǎǘǊȅ Ƙŀǎ ǎŜŜƴ ǎǘŜŀŘȅ ƎǊƻǿǘƘ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ǘǿƻ ŘŜŎŀŘŜǎΦ Lƴ нл23, there were 
78,099 healthcare and social assistance jobs, accounting for about 11.7% of the job market.68F

69 This 
number does not reflect the growing number of jobs in biotech and medical research, which have 
become prominent industries in Seattle with organizations like the Fred Hutchinson Cancer Research 
Center and the Allen Brain Institute. The healthcare and health research sectors are concentrated in 
First Hill (hospitals), South Lake Union (medical research and biotech firms) and the U-District (University 
of Washington).   

¢ƘŜ tƻǊǘ ƻŦ {ŜŀǘǘƭŜ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ŜŎƻƴƻƳȅΦ  {ŜŀǘǘƭŜΩǎ ǎƘƛǇǇƛƴƎ ƛƴŘǳǎǘǊȅ 
remains strong. Terminal expansions such as the opening of Terminal 30 are increasing the scope of 
operations, much of which involve intermodal operations. This industry centers around the mouth of 
the Duwamish River. 

Seattle has become a major tourist destination. The number of visitors has steadily grown after a 
collapse during the COVID-19 pandemic. In 2023, Seattle and King County had 37.8 million visitors, up 
9% from the previous year reaching 90.2% of 2019 levels.69F

70 The arts, music, and sports are major 
contributors to the local economy generating revenues in the billions and employing thousands. Seattle 
tourists spent $8.2 billion in 2023, generating over $787 million in state and local taxes.70F

71 The 
Washington State Convention Center completed a major expansion in 2023Σ ƛƴŎǊŜŀǎƛƴƎ {ŜŀǘǘƭŜΩǎ 
convention business.  

Besides its direct contribution, the cultural sector combines with the outdoor and coffee industries to 
ŎƻƴǘǊƛōǳǘŜ ǘƻ {ŜŀǘǘƭŜΩǎ ǊŜǇǳǘŀǘƛƻƴ ŀǎ ŀƴ ŀǘǘǊŀŎǘƛǾŜ ǇƭŀŎŜ ǘƻ ƭƛǾŜ ŀƴŘ ǿƻǊƪΦ !ƭǘƘƻǳƎƘ it is hard to quantify, 
this attractiveness is cited as a major reason that businesses locate in Seattle.  

{ŜŀǘǘƭŜΩǎ overall economy is strong, but a slow downtown pandemic recovery remains a drag.  Like the 
rest of the country, inflation climbed rapidly in 2022 to 10.1% locally in June 2022 before dropping back 
to 2.7% in December 2024.71F

72 ¢ƘŜ {ŜŀǘǘƭŜ ƳŜǘǊƻ ŀǊŜŀΩǎ ƎǊƻǎǎ ŘƻƳŜǎǘƛŎ ǇǊƻŘǳŎǘ grew by 32% from the 
beginning of 2019 to the beginning of 2023 to $567 billion.72F

73 Seattle supported an estimated 638,290 
jobs in 2023. This number represents jobs covered by unemployment insurance, about 85-90% of total 
jobs.73F

74 During the COVID pandemic, Seattle lost 48,120 jobs by 2021.74F

75 After a peak in March and April 
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2020, unemployment rate for the Seattle metro area dropped to 6.3% in December 2020 and then to 
4.5% in June 2025.75F

76   

Land Use 
Seattle is a mature city at the core of the Puget Sound metropolitan region. It is approximately 53,500 
acres or 84 square miles in size, making it nearly twice as large physically as Boston, San Francisco, or 
Vancouver BC but quite a bit smaller than Portland or Denver. Like other core cities, it has little 
ǳƴŘŜǾŜƭƻǇŜŘ ƭŀƴŘ ŀƴŘ ŀ ƭŀǊƎŜ ǎƘŀǊŜ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƳŀƧƻǊ ƛƴǎǘƛǘǳǘƛƻƴǎΣ ƎƻǾŜǊƴƳŜƴǘΣ ōǳǎƛƴŜǎǎ, and 
industry. Even so, many areas of the city are covered with smaller single-family homes built in the 1920s, 
30s, and 40s, that give much of Seattle the atmosphere of an older suburb. This atmosphere is changing, 
ƘƻǿŜǾŜǊΣ ŀǎ {ŜŀǘǘƭŜΩǎ ŘŜƴǎƛǘȅ ƛƴŎǊŜŀǎŜǎ ǳƴŘŜǊ ǘƘŜ {ǘŀǘŜΩǎ DǊƻǿǘƘ aŀƴŀƎŜƳŜƴǘ !Ŏǘ. 

Single family lots ǘŀƪŜ ǳǇ ƴŜŀǊƭȅ рл҈ ƻŦ {ŜŀǘǘƭŜΩǎ ƭŀƴŘ ŀǊŜŀ ŜȄŎƭǳŘƛƴƎ ǊƛƎƘǘ-of-way. Multi-family uses 
where haƭŦ {ŜŀǘǘƭŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾŜǎΣ ƻŎŎǳǇƛŜǎ у҈Φ The lack of land available for multi-family has led to 
an increase in housing prices in Seattle. The major employment uses (commercial, industrial, and major 
ƛƴǎǘƛǘǳǘƛƻƴǎύ ŎƻǾŜǊ нп҈ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ŀǊŜŀΦ Parks and open space use 13%.  

Land use drives population shifts on all time scales, from daily commutes to weekly recreation to long-
ǘŜǊƳ ǊŜǎƛŘŜƴǘƛŀƭ ǇŀǘǘŜǊƴǎΦ ¢ƘŜ {ŜŀǘǘƭŜ tƻƭƛŎŜ 5ŜǇŀǊǘƳŜƴǘ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ {ŜŀǘǘƭŜΩǎ нлмт ŘŀȅǘƛƳŜ 
population grew by 18% every weekday to approximately 842,000 people, however the percentage has 
likely decreased since the COVID-19 pandemic.76F

77   

{ŜŀǘǘƭŜ ƛǎ ƘƻƳŜ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ ōƛƎƎŜǎǘ ǎǇƻǊǘǎ ŀƴŘ ŜƴǘŜǊǘŀƛƴƳŜƴǘ ǾŜƴǳŜǎ ŀǎ ǿŜƭƭ ŀǎ ŎǊǳƛǎŜ ǎƘƛǇ ǘŜǊƳƛƴŀƭǎΦ 
In 2017, the Port of Seattle reported that over 1 million passengers came to Seattle by cruise ship, 
generating over $500 million in business revenue. The activities located on this land use contribute 
ǘƘƻǳǎŀƴŘǎ ƻŦ ǇŜƻǇƭŜ ǘƻ {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊŦǊƻƴǘΣ ǘƻǳǊƛǎǘΣ ŜƴǘŜǊǘŀƛƴƳŜƴǘΣ ŀƴŘ ǎǘŀŘƛǳƳ ŀǊŜŀǎ ŀǘ ŀll times of day. 

With about 9,000 people per square mile, Seattle seems to be in transition from a lower density city like 
Atlanta, Portland, or Denver, dominated by single family neighborhoods, to a higher density city like 
Vancouver BC, San Francisco, and Boston. The former cities have between 3,500 and 4,800 people per 
square mile; the latter cities have between 14,000 and 18,000. The highest population densities occur in 
{ŜŀǘǘƭŜΩǎ .ŜƭƭǘƻǿƴΣ /ŀǇƛǘƻƭ IƛƭƭΣ CƛǊǎǘ IƛƭƭΣ ŀƴŘ ¦ƴƛǾŜǊǎƛǘȅ 5ƛǎǘǊƛŎǘ ƴŜƛƎƘōƻǊƘƻƻŘǎΣ ǿƛǘƘ over 114 people per 
acre in some census block groups.77F

78  

/ƻƳǇŀǊƛƴƎ {ŜŀǘǘƭŜΩǎ Ƴǳƭǘƛ-family areas with those of Boston and San Francisco reveals different 

development patterns. More people living in multi-family residences in Seattle live in big complexes 

than in Boston and San Francisco, which have whole neighborhoods of smaller, 3 and 4-unit buildings. 

This development gives Seattle a steep density gradient from multi-family to single-family areas. The 

implication for emergency management is that the number of residents who may be affected by a 

disaster can vary more over short distances. 

²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜΩǎ DǊƻǿǘƘ aŀƴŀƎŜƳŜƴǘ !/¢ όDa!ύ Ƙŀǎ ƎǳƛŘŜŘ ŘŜǾŜƭƻǇƳŜƴǘ Ǉƭŀƴǎ ŦƻǊ {ŜŀǘǘƭŜΦ ¢ƘŜ 

GMA stresses putting growth in already developed areas to prevent urban sprawl. Seattle has 

responded to the GMA with a Comprehensive Plan in 1994. In 2025 a final draft plan, the aŀȅƻǊΩǎ Cƛƴŀƭ 

Recommended One Seattle Plan ǿŀǎ ǊŜƭŜŀǎŜŘΦ Lǘ ƛƴŎƭǳŘŜǎ ŎƘŀƴƎŜǎ ǘƻ {ŜŀǘǘƭŜΩǎ ȊƻƴƛƴƎ ŎƻŘŜ ŘŜǎƛƎƴŜŘ ǘƻ 

enable more housing options. A major goal is to locate housing, jobs, and stores near each other to 

reduce the necessity of car use. Tables in Appendix A show what percentage of these areas fall within 

mapped hazard areas (e.g., landslide prone). 

Transportation 
{ŜŀǘǘƭŜ ƛǎ ²ŜǎǘŜǊƴ ²ŀǎƘƛƴƎǘƻƴΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ƘǳōΦ ¢ƘŜ ǊŜƎƛƻƴΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǊƻǳǘŜǎ ŎƻƴƴŜŎǘ ǿƛǘƘƛƴ 
ƛǘΦ {ŜŀǘǘƭŜΩǎ ǎȅǎǘŜƳ ƛǎ ŀ ŎƻƳǇƭŜȄ ǎȅǎǘŜƳ ƻŦ ǎǳǊŦŀŎŜΣ ŀƛǊΣ ŀƴŘ ƳŀǊƛƴŜ ƳƻŘŜǎ ǘƘŀǘ ƳƻǾŜǎ ǇŜƻǇƭŜ ŀƴŘ ŦǊŜƛƎƘǘ 
inside the region as well as in and out of it. This system must balance the needs of many different user  

https://www.seattle.gov/opcd/one-seattle-plan
https://www.seattle.gov/opcd/one-seattle-plan
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Figure 10. Land Use 
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Figure 11. 2023 Land Use Summary78F

79 
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groups. Contention between passenger and freight transport (e.g., freight trains crossing busy streets) 
and between passenger transport modes (e.g., between car and bicycle) is one of the major challenges 
facing Seattle today. The Seattle Transportation Plan ƎǳƛŘŜǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ {ŜŀǘǘƭŜΩǎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ 
system. It contains more data and project details than contained here.  

A healthy transportation system is essential to a healthy city and effective disaster response and 
recovery. Without transportation, ŜƳŜǊƎŜƴŎȅ ŎǊŜǿǎ ŎŀƴΩǘ ǊŜŀŎƘ ǇŜƻǇƭŜ ƛƴ ƴŜŜŘΣ ǎǘƻǊŜǎ ŎŀƴΩǘ ōŜ 
resupplied, and workers can get to their jobs. Transportation has become even more critical for 
emergency response because more and more essential workers are living outside of Seattle due to rising 
housing costs in the city. During recent snowstorms, staffing for critical has been a major challenge 
because support staff live far from their jobs.  

The transportation system directly affects the ability to move critical resources (including people) the 
first few hours after a major disaster strikes. A significant number of employees face long commutes or 
must cross vulnerable bridges. In major disasters, state and federal assistance is important, but it may 
be difficult to bring in outside help if the transportation system is heavily damaged.  

The COVID-19 pandemic led to massive changes in transportation with the rise of remote work, the 
growth of delivery services, and a decline in non-essential travel. The recovery from COVID-19 is still on-
going and it is too early to tell what shifts will be permanent, and which will be temporary. In 2023, 
28.5% ƻŦ {ŜŀǘǘƭŜΩǎ ǿƻǊƪŜǊs worked from home. In 2019 the percentage was 8%.79F

80  

Passenger Transport 

Passenger transport is the movement of people for all purposes like commuting, personal business, and 
leisure. Having transportation options is good for disaster resilience because it provides redundancy.  
Nearly all local trips in Seattle rely on its right-of-way, which occupies 26% of Seattle. Whether people 
drive, walk, or take the bus, they are using the right-of-way. Ensuring it stays accessible is essential for 
resilience. Nationally, 45% of trips are for shopping or errands, 27% are social, and 15% are commuting.  

The US Census Bureau collects commuting data. The following table and charts from the US Census 
Bureau American Community Survey compare commute trips in 2019, pre-pandemic with 2023. They 
compare results for Seattle residents with the Seattle metropolitan area and the whole US. The results 
are shown in Table 6. It shows shifts away from public transportation and towards telecommuting. 

The Puget Sound Region Council conducts a Household Travel Surveys every two years. They are smaller, 
but more comprehensive thaƴ ǘƘŜ ¦{ /Ŝƴǎǳǎ .ǳǊŜŀǳΩǎ ŎƻƳƳǳǘƛƴƎ ǎǳǊǾŜȅǎΦ The most recent survey 
(PDF) is from 2023. It shows that in the greater Seattle area the percentage of trips made by car vary 
from 61% among the lowest income households (under $25,000) to high of 89% for middle income 
households ($75,000 to $99,000).80F

81   

Table 6 US Census Commute to Work by Mode.81F

82 

  Seattle city only King County  United States 

Mode 2019 2023 2019 2023 2019 2023 

Worked from home 7.9% 28.5% 5.2% 24.0% 5.7% 13.8% 

Public transportation 25.1% 14.2% 14.9% 8.0% 5.0% 3.5% 

Drove alone 44.5% 38.7% 60.2% 53.2% 75.9% 69.2% 

Carpooled 6.8% 6.0% 9.6% 7.7% 8.9% 9.0% 

Walked 10.7% 8.5% 5.2% 4.5% 2.6% 2.4% 

Bicycle 3.7% 2.7% 1.7% 1.2% 0.5% 0.5% 

Taxicab, motorcycle, or other means 1.3% 1.4% 1.1% 1.3% 1.4% 1.5% 

https://www.seattle.gov/transportation/about-us/seattle-transportation-plan
https://www.psrc.org/sites/default/files/2024-05/2023-Puget-Sound-Regional-Travel-Study-Final-Report.pdf
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Personal Vehicles 

Personal veƘƛŎƭŜǎ ŘƻƳƛƴŀǘŜ {ŜŀǘǘƭŜΩǎ surface transportation, but 20% of Seattle households do not have 

access to a car.82F

83 Before the pandemic nearly half of Seattle residents drove alone to work. For the 

whole metropolitan area that total climbs to nearly 70%. Most non-commute trips are also taken by car. 

Reducing car dependency has been a major public policy goal. There is no consensus measure for car 

dependency. A car insurance industry analysis used Federal Highway Administration and Census Bureau 

data to rank US metropolitan areas on car dependence based on 4 metrics. Because Seattle has lower 

annual miles driven per driver and vehicle, Seattle was ranked the least dependent metro area in the US 

but remains car dependent.83F

84 Running counter to this finding is a Seattle Times analysis showing that 

Seattle has more cars per capita than any other major US city except Long Beach.84F

85 The Walk Score 

service that ranks areas according to the ability to accoƳǇƭƛǎƘ ŜǊǊŀƴŘǎ ǿƛǘƘƻǳǘ ŀ ŎŀǊΦ {ŜŀǘǘƭŜΩǎ ƻǾŜǊŀƭƭ 

score of 74 ƛǎ ά±ŜǊȅ ²ŀƭƪŀōƭŜέ which is very good but ranks below denser cities like Boston and San 

Francisco.85F

86 

The number of electric vehicles in King County is growing. In January 2025, King County had 113,169 EVs 

registered. While better for the environment, EVs pose some challenges during emergencies. During 

power outages, they ŎŀƴΩǘ ōŜ ŎƘŀǊƎŜŘΣ ǊŜŘǳŎƛƴƎ Ƴƻōƛƭƛǘȅ. After some disasters people have relied on car 

radios for news. LŦ ǘƘŜ 9± ƛǎƴΩǘ ŎƘŀǊƎŜŘΣ ƻǿƴŜǊǎ lose that resource. EVs are less likely than gas powered 

cars to catch fire, but if they do, water runoff used to fight the fire can be highly acidic.86F

87 

Transit 

Seattle has a robust transit system but the COVID-19 pandemic reduced ridership dramatically. In 2019 
26% of Seattle residents commuted by transit. In 2021 it was only 6%. YƛƴƎ /ƻǳƴǘȅ aŜǘǊƻΩǎ average 
weekday boardings dropped 75% from February 2020 to April 2020. It is slowly recovering as of 2023. 
aŜǘǊƻΩǎ February average weekday boardings in 2023 are 42% of those in February 2020. Sound Transit 
is faring better. It has about 70% of its pre-COVID-19 ridership. /ƻƳƳǳǘŜ {ŜŀǘǘƭŜΩǎ нлнн ǎǳǊǾŜȅ shows 
that the decline in transit use is mostly due to people shifting to remote work. As companies bring more 
workers back into the office overall ridership for all Seattle metro area transit providers has been 
increasing but in 2023 it ǿŀǎ ǎǘƛƭƭ Ƨǳǎǘ см҈ ƻŦ нлмфΩǎ ǊƛŘŜǊǎƘƛǇΦ87F

88  

Several organizations offer models that measure and rank transit systems. They are somewhat 
subjective but offer insight into systems beyond simple ridership numbers. Walk Score ranks Seattle 
ǘǊŀƴǎƛǘ ŀǘ ΨDƻƻŘΩ while AllTransit places it 12th based on system connectivity, access to jobs, and 
frequency of service.88F

89 Redfin places Seattle 7th between Chicago and Baltimore in cities over 300,000.89F

90   

Transit modes in Seattle are a mix of bus, vanpool, rail, and ferry systems. Buses have the largest 
ǊƛŘŜǊǎƘƛǇΦ ¢ƘŜ ǘǿƻ ōƛƎƎŜǎǘ ŦƭŜŜǘǎ ŀǊŜ Ǌǳƴ ōȅ YƛƴƎ /ƻǳƴǘȅΩǎ aŜǘǊƻ ǎȅǎǘŜƳ όƻǇŜǊŀǘƛƴƎ ǿƛǘƘƛƴ YƛƴƎ /ƻǳƴǘȅύ 
and Sound Transit (operating between Pierce, King, and Snohomish Counties). Together the two systems 
averaged 365,000 boardings on an average weekday.  

Paratransit (mostly vanpools and vanshares) is also popular in the Seattle area, with a combined yearly 
ridership of about 3.5 million. Microsoft runs its own bus fleet, the Connector, to bring employees to its 
Redmond campus.  

The Seattle Department of Transportation (SDOT) also operates two streetcar lines in Seattle. One in the 

South Lake Union area and the other in First Hill. The two combined have a weekday average ridership 

of 4595 persons.90F

91 

https://www.walkscore.com/score/
https://www.commuteseattle.com/2022survey/
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Marine 

Ferries play ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ {ŜŀǘǘƭŜΩǎ ǇŀǎǎŜƴƎŜǊ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΦ ²ŀǎƘƛƴƎǘƻƴ {ǘŀǘŜ Ƙŀǎ ǘƘŜ ƭŀǊƎŜǎǘ 
ferry system in the United States. As a system had an annual ridership of nearly 25 million in 2018 with 
the biggest share in the routes in the Seattle area. COVID-19 reduced the total down to 14 million in 
2020, or 57% of the 2018 peak. Ridership is recovering but is not back to pre-COVID-19 levels. 

Excluding passenger only ferries, which have a smaller ridership, four routes dock in the Seattle area. 
Two docks in downtown (Seattle-Bainbridge, Seattle-Bremerton) and one docks in West Seattle 
(Fauntleroy-Vashon). The Edmonds ς Kingston ferry, while outside the city, also serves Seattle residents 
and workers. The biggest COVID-19 ridership declines were those docking in Seattle. 

Table 7 Seattle Area Ferry Annual Ridership 

 
 

Air 

Seattle is served by four airports: 

¶ Seattle-Tacoma International Airport 

¶ King County International Airport 

¶ Renton Municipal Airport 

¶ Paine Field  

Most commercial passenger air transport is through Seattle Tacoma International Airport (SeaTac) 

located south of Seattle. It ranks as the 11th busiest airport in the U.S.91F

92 In 2024 SeaTac set a record with 

52.6 million passengers with a forecast for further growth in 2025.92F

93 SeaTac is a vital link for residents of 

Western Washington who lack another major commercial hub nearby. The next closest hubs are 

Portland and Vancouver, BC. King County International Airport (Boeing Field), located just outside the 

city limits handles a smaller number of passengers from small carriers, charters, and general aviation. 

Paine Field, about 25 miles north of the city, began commercial flights in 2017 but the number of flights 

is far smaller than SeaTac. The region has two other airports that can handle large aircraft (important 

during large emergencies). They are Renton Municipal Airport and Joint Base Lewis-McChord.  
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Figure 12. 2022 Traffic Flows 
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Rail 

Passengers use Amtrak for long-distance travel and Sound Transit commuter rail for short trips. Sound 
Transit is covered in the Transit section. Amtrak operates three routes in Seattle out of King Street 
Station. Most significant is the route serving the corridor between Vancouver, BC. and Eugene, OR. The 
other two are Seattle / Chicago and Seattle / Los Angeles. Lƴ нлннΣ {ŜŀǘǘƭŜΩǎ YƛƴƎ {ǘǊŜŜǘ {ǘŀǘƛƻƴ ǎŀǿ 
офтΣсфн ǇŀǎǎŜƴƎŜǊǎΣ ƳƻǊŜ ǘƘŀƴ ŘƻǳōƭŜ нлнмΩǎ ǘƻǘŀƭΦ ¢Ƙƛǎ ƛǎ ǎǘƛƭƭ ŀ пм҈ ŘŜŎǊŜŀǎŜ ŦǊƻƳ нлмф.93F

94 

Freight Transport 

Freight is essential for Seattle to support the economy and to supply goods for residents. The COVID-19 
showed the importance of supply chain. Many of the supply chain problems were caused by 
transportation problems. While many of these occurred outside Seattle, our local freight network can 
keep goods off shelves and exports and imports from driving the local economy. In 2016, the City of 
Seattle adopted a Freight Master Plan which is an excellent resource for in depth information on the 
current state of freight mobility and its future. 

Among metropolitan Seattle-Tacoma-Bellevue metropolitan area itself was 10th among U.S. metro areas 
foreign trade with the transportation equipment accounting for the bulk.94F

95  Large quantities of goods 
move through Seattle daily and the freight system reflects these movements. Freight systems require 
complex intermodal integration (e.g., ship to truck to rail to air). The look of this integration, in turn, 
depends on the type of commodity being transported (e.g., aircraft parts vs. grain). Seattle has built 
intermodal networks around the container, bulk cargo, ŀƴŘ ƎǊŀƛƴ ǘŜǊƳƛƴŀƭǎ ƻŦ ǘƘŜ tƻǊǘ ƻŦ {ŜŀǘǘƭŜΩǎ 
Marine Division and around the two airports serving Seattle, SeaTac, and Boeing Field  

{ŜŀǘǘƭŜΩǎ ƳŀǊƛƴŜ ŎŀǊƎƻ ǘŜǊƳƛƴŀƭǎ ŀƴŘ Ǌŀƛƭ ȅŀǊŘǎ ŀǊŜ ƭƻŎŀǘŜŘ ŎƭƻǎŜ ǘƻ ŘƻǿƴǘƻǿƴΦ ¢ƘŜȅ Ƴǳǎǘ ŎƻƴǘŜƴŘ ǿƛǘƘ 
completing land uses and passenger transportation. A series of docks, terminals, inter-modal rail yards 
and many designated truck streets serve the marine business. Trains must go slowly through the many 
areas of the city where rail lines cross streets and vehicles must wait for them to pass. Similar 
contention problems face trucks on crowded city streets. Slow speeds may be a challenge for 
commerce, but they improve public safety by enforcing low speeds on vehicles carrying hazardous 
materials like the large number of crude oil trains passing through Seattle. 

Marine 

Seattle is home to a diverse port that supports container traffic, bulk cargo, a major grain terminal, and 
a large fishing fleet. The Ports of Seattle and Tacoma operate as a partnership that together is the fourth 
largest container gateway in North America. In 2024, it handled 25.6 million metric tons which was 
down from 30 million metric tons in 2019. Despite the overall decrease, the 2024 amount is an 
improvement over 2023.95F

96 Most incoming goods are loaded onto trains and shipped to Chicago. 
Capacity is an emerging issue for many ports. In many cases the ground and intermodal transportation 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǎǳǊǊƻǳƴŘƛƴƎ ǘƘŜ ǇƻǊǘ ƛǎ ǘƘŜ ōƛƎƎŜǎǘ ŎŀǇŀŎƛǘȅ ƛǎǎǳŜΦ {ŜŀǘǘƭŜΩǎ ǇƻǊǘ ŦŀŎƛƭities are exposed to 
many hazards: earthquake induced liquefaction, tsunami, and post-lahar sedimentation (a volcanic 
hazard). 

Air 

Air cargo is important during disaster recovery operations to bring critical supplies into an impacted area 
quickly. It operates differently than marine shipments because of greater time constraints. The type of 
goods shipped via air differ from those shipped via marine systems. This business depends on timely 
ground access to the air terminals for trucks hauling cargo to and from the airports. Together SeaTac 
and King County International Airport handle 85% ƻƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ŀƛǊ ŎŀǊƎƻ.96F

97 {Ŝŀ¢ŀŎΩǎ ŀƛǊ ŎŀǊƎƻ 
operations have increased significantly in the past decade. In 2022, SeaTac handled 456,289 metric tons 
of cargo, up from 290,653 metric tons in 2007. The value of this cargo was $24.5 billion. These numbers 

https://www.seattle.gov/transportation/document-library/citywide-plans/modal-plans/freight-master-plan
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are far below major air cargo hubs like Memphis, Anchorage, and Louisville which handle five to ten 
times the tonnage as Seattle.  A 2021 study of regional aviation stated that both SeaTac and King County 
International Airport are becoming capacity constrained and will need additional buildings and land for 
air cargo.97F

98   

The biggest constraints on air cargo capacity are access to ground transportation and facilities to park 
aircraft. Port businesses are very sensitive to disruption because traffic can easily be routed through 
competing ports.  

Rail 

Two major freight carriers operate in Seattle, BNSF and Union Pacific. Rail is a big component of 
intermodal freight transport. BNSF and Union Pacific operate intermodal rail yards to support 
transshipment of goods through the Port of Seattle. Intermodal freight makes up most about 75% of 
{ŜŀǘǘƭŜΩǎ ŎƻƳƳƻŘƛǘƛŜǎ ŦǊŜƛƎƘǘ ǿƛǘƘ ōǳƭƪ ƎǊŀƛƴ ǎƘƛǇǇŜŘ ǘƘǊƻǳƎƘ {ŜŀǘǘƭŜΩǎ ƎǊŀƛƴ ǘŜǊƳƛƴŀƭ ƻƴ 9ƭƭƛƻǘǘ .ŀȅ ŀ 
distant second. BNSF operates a maintenance facility in Interbay.  

Tracks run along Puget Sound north of Lake Washington Ship Canal where they are exposed to 
landslides and storms. South of Seattle the tracks head inland until they pass Tacoma where they rejoin 
Puget Sound. All the yards are in liquefaction zones. Two lines cross the Cascades. One crosses under 
Stevens Pass through a long tunnel and the other goes over Stampede Pass south of I-90.  

Pipelines 

Pipelines are part of the transportation system. Seattle has one significant pipeline: the Seattle lateral of 
the British Petroleum (BP) line running from Ferndale to Portland. The Seattle lateral runs from Renton 
north to Harbor Island along the Seattle City Light right of way. This pipeline transports gasoline and 
diesel fuel to a regional distribution center on Harbor Island. About 9 million gallons of fuel are 
transported annually through the pipeline. In 1999, the pipeline exploded in Bellingham, killing three 
children.  

Infrastructure 

Streets and Highways 

Streets are the backbone of Seattle ground transportation system. The public right of way accounts for 
ƻǾŜǊ ƻƴŜ ǉǳŀǊǘŜǊ ƻŦ {ŜŀǘǘƭŜΩǎ ƭŀƴŘ ŀǊŜŀΦ .ŜŎŀǳǎŜ {ŜŀǘǘƭŜ ƛǎ ŀ ōǳƛƭǘ-out city, very little land is available for 
the construction of new roadways. Streets for vehicles occupy most of the right of way, it also serves as 
ǇŀǎǎŀƎŜǿŀȅǎ ŦƻǊ ǇŜŘŜǎǘǊƛŀƴǎ ŀƴŘ ōƛŎȅŎƭŜǎΣ ƘƻǳǎƛƴƎ ŀ ƳŀƧƻǊ ǇŀǊǘ ƻŦ {ŜŀǘǘƭŜΩǎ ǳǊōŀƴ ŦƻǊŜǎǘΣ ŀƴŘ ŀŎǘƛƴƎ ŀǎ ŀ 
ǇǊƻǘŜŎǘƛǾŜ ΨǎƪƛƴΩ ŦƻǊ ǇƻǿŜǊΣ ƎŀǎΣ ǿŀǘŜǊΣ ŘǊŀƛƴŀƎŜΣ ŀƴŘ ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ƭƛƴŜǎΦ {ǘǊŜets and the rest of 
ǘƘŜ ǇǳōƭƛŎ ǊƛƎƘǘ ƻŦ ǿŀȅ ŀǊŜ ǿƘŜǊŜ ŀ ƭƻǘ ƻŦ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ǇǳōƭƛŎ ƭƛŦŜ ƻŎŎǳǊǎΦ ¦Ǌōŀƴ ŘŜǎƛƎƴŜǊ !ƭƭŀƴ .Φ 
Jacobs asserts that great streets make great communities.98F

99  

Seattle has 3,944 lane miles of street pavement excluding alleys. Arterials, the busiest streets, account 
for 39% of the total.99F

100 The rest are residential and industrial. These streets are prioritized for service 
during snowstorms depending on traffic volume and transit priority. In 2018, 35% of arterial pavements 
ǿŜǊŜ ǊŀǘŜŘ ΨǇƻƻǊΩ ƻǊ ǿƻǊǎŜ ōȅ the Seattle Department of Transportation (SDOT) due to a maintenance 
backlog. That is an increase from 26% in 2010. It has no funding to assess the condition of non-arterial 
streets.  

{ŜŀǘǘƭŜΩǎ ǎǘǊŜŜǘǎ ŀǊŜ ƭŀƛŘ ƻǳǘ ƛƴ ŀ ƎǊƛŘ ǇŀǘǘŜǊƴ ƻǊΣ ƳƻǊŜ ŀŎŎǳǊŀǘŜƭȅΣ Ƴŀƴȅ ƎǊƛŘ ǇŀǘǘŜǊƴǎΦ 5ǳŜ ǘƻ ƘƛǎǘƻǊƛŎŀƭ 
circumstances, hilly terrain, and an irregular shoreline, early designers laid out grids independently of 
one another. Streets jog where these grids meet. Steep terrain causes streets to meander around 
obstacles. Other streets follow old paths (Madison St) or natural features (Lake Washington Blvd) as part 
ƻŦ {ŜŀǘǘƭŜΩǎ hƭƳǎǘŜŀŘ-designed Park system. 
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Figure 13. Major Transportation Infrastructure 

 



CITY OF SEATTLE ð HAZARD IDENTIFICATION AND VULNERABILITY ANALYSIS 

 

73 
 

Seattle uses several classification systems for its streets. The most fundamental is the designation of a 
roadway as an Interstate Freeway, arterial or residential street. The system is designed to funnel 
vehicular traffic from low-volume access streets through progressively bigger arterials (collector, minor 
and principal) and finally to the Interstate Freeways.  

The backbone of motorized transport is the two Interstate Freeways (I-5 and I-90) and three principal 
arterials (SR-99, SR-520, and the West Seattle Freeway) that have large, limited access portions. These 
five roadways handle the highest traffic volumes. I-5 and SR-99 run north-south and move much of the 
traffic within the city. SR-520, I-90, and the West Seattle Freeway run east-west. They feed into SR-99 
and I-5 and serve to move vehicles into and out of the city and West Seattle. The area with the highest 
daily traffic volume is on I-5, just south of the I-90 junction, with an annual average daily traffic of 
244,973 vehicles in 2023.100F

101  

Despite ǊŀƴƪƛƴƎ ƘƛƎƘ ŦƻǊ ǘǊŀƴǎƛǘ ǳǎŀōƛƭƛǘȅ ŀƴŘ ǿŀƭƪŀōƛƭƛǘȅΣ {ŜŀǘǘƭŜΩǎ ǘǊŀŦŦƛŎ ƛǎ congested. Depending on the 

study, Seattle ranked 11th in the nation in 2024 for traffic congestion based on the TomTom traffic 

index.101F

102 Another ranking by INRIX places Seattle 10th worst in 2024.102F

103 Seattle possesses little reserve 

capacity. The prolonged closure of a major roadway shifts traffic onto already overloaded infrastructure. 

The closure of the West Seattle Bridge, which reopened in September 2022 after a two-and-a-half-year 

closure, revealed the lack of reserve capacity.  

Bridges 

Bridges are essential for transportation in Seattle. It is bordered by Puget Sound to the west and Lake 

Washington to the east. Transportation across Puget Sound depends solely on ferries. Crossing Lake 

Washington relies on two floating bridges, SR5-20 and I-90. Seattle is divided north-south by the Lake 

Washington Ship Canal and West Seattle is separated from the rest of the city by the Duwamish 

Waterway.  

I-90 bridge handled 137,087 vehicles on an average day in 2023, while SR520 handled 57,913.103F

104 
Washington State began replacing the SR-520 bridge in 2012, due to concerns around hollow support 
columns that are vulnerable to damage in earthquakes.104F

105 The new bridge opened to traffic in April 2016 
and currently handles 70,000 vehicles per weekday down from its peak of 96,000 in 2010. The new 
bridge was constructed to withstand wind speeds up to 89 mph.  

The Ship Canal is spanned by seven bridges (six roadways and one rail). The most important is the I-5 
Ship Canal Bridge, which handled an annual average of 197,092 vehicles in 2023.105F

106 It would be 
catastrophic for transportation if this bridge went out of service for an extended period. The next 
busiest, the Aurora Bridge, handles just a fraction at an annualized average of 30,630 vehicles per day in 
2023.106F

107 The four remaining bridges are bascule (draw) bridges that were built between 1914 and 1919.  

The Duwamish is crossed by two bridges inside the city limits and two more just outside the city limits. 
The two inside the city limits combined handle over 225,000 vehicles per day. I-5 and East Marginal Way 
both cross the Duwamish just south of the city. 

Utilities 

Utilities provide a public service: power (gas and electricity), water, communications, solid waste 
management, and sewer. Seattle has a mix of publicly and privately owned utilities. Utilities make urban 
life possible, but they come with hazards that must be managed. Utility hazards include downed 
electrical lines, water main breaks and gas, and steam pipe explosions. Often these hazards can lead to 
long duration outages and endanger lives in extreme cases. These hazards are covered in the Built 
Environment Failures chapter later in this document. 

https://www.tomtom.com/traffic-index/ranking/?country=US
https://www.tomtom.com/traffic-index/ranking/?country=US
https://inrix.com/scorecard/
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Electricity 

Electricity in Seattle is supplied by Seattle City Light (SCL), a publicly owned utility that is part of the City 
of Seattle. Unlike many other municipal electric utilities, Seattle City Light has its own generation 
facilities and transmission system. It produces about half of its own power and purchases the rest. The 
largest outside provider is the Bonneville Power Administration (BPA). Over 88҈ ƻŦ {/[Ωǎ ƎŜƴŜǊŀǘŜŘ 
power comes from hydroelectric dams on the Skagit River (North Cascades) and the Pend Oreille River 
(northeast Washington).107F

108 In 2023, they provided electricity to 419,601 residential and 50,779 
commercial customers in a service area that includes all the City of Seattle, the cities of Shoreline, Lake 
Forest Park, Burien, Normandy Park, SeaTac, Tukwila, and Renton and two areas of incorporated King 
County south of the Seattle city limits.  

It owns 2,330.9 miles of distribution lines, some of which carry power from hydroelectric dams to 
Seattle. These lines are exposed to hazards like wildfires, landslides, avalanches, and other hazards that 
do not affect the City of Seattle itself. These hazards are covered in the Power Outage chapter along 
with links to sources that cover these outside Seattle hazards with more depth than can be provided 
here. 

{ŜŀǘǘƭŜΩǎ ƘŜŀǾƛŜǎǘ ŜƭŜŎǘǊƛŎŀƭ ƭƻŀŘǎ ƻŎŎǳǊ ƛƴ ǘƘŜ ǿƛƴǘŜǊ. Many buildings, including 62% of SeattleΩǎ housing 
units, have electric heat.108F

109 Because of the heavier use of purchased power in the winter, Seattle is more 
vulnerable to ǊŜƎƛƻƴŀƭ ǇƻǿŜǊ ƻǳǘŀƎŜǎΣ ǎǳŎƘ ŀǎ ƻƴŜ ƛƴ .t!Ωǎ ǎȅǎǘŜƳΣ ƛƴ ǘƘŜ ǿƛƴǘŜǊΦ  

{ŜŀǘǘƭŜΩǎ ƳƛƭŘ ǎǳƳƳŜǊ ŎƭƛƳŀǘŜ ǊŜŘǳŎŜǎ ǘƘŜ ŘŜƳŀƴŘ ŦƻǊ ŀƛǊ ŎƻƴŘƛǘƛƻƴƛƴƎΣ ŀƭƭƻǿƛƴƎ {/[ ǘƻ ǎŜƭƭ ǎǳǊǇƭǳǎ 
ǇƻǿŜǊΦ {ŜŀǘǘƭŜΩǎ ǎǳƳƳŜǊ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊŜ ǇǊƻƧŜŎǘŜŘ ǘƻ ǊƛǎŜ ǿƛǘƘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ and with it the number 
of units using HVAC. From 2013 to 2023 the number of housing units with air conditioning has risen 
from 32% to 63%.109F

110 This rise creates financial risks for SCL because it will have to buy more power on 
the open market without a guarantee that it can increase rates to pay for it. 

{ŜŀǘǘƭŜΩǎ ǳǎŜ ƻŦ ƘȅŘǊƻŜƭŜŎǘǊƛŎ ǇƻǿŜǊ ƳŀƪŜǎ ǘƘŜ Ŏƛǘȅ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ǎƴƻǿǇŀŎƪ ƛƴ ²ŀǎƘƛƴƎǘƻƴΩǎ 
mountains. During years of low snowpack SCL must purchase more power from BPA and other 
providers. Climate change may be reducing the Cascade snowpack. This trend is a major concern for SCL.  

Natural Gas 

Natural gas is provided to 150,000 customers in Seattle by Puget Sound Energy (PSE), a private, 
regulated utility. Because natural gas contributes to climate change, in 2021 the City of Seattle banned 
the use of natural gas for heating in most new construction. The US Census surveys households about 
their main source of fuel. The number of households heated by gas increased from 112,514 in 2011 to 
122,352 in 2021 but measured as a percentage it was a decline from 40% to 35%.110F

111  

No natural gas is extracted in Washington State. It is imported in about equal amounts from Canada and 
the Rocky Mountains through the Williams Northwest Pipeline running through the eastern edge of the 
Puget lowlands.  Spur lines take gas through Renton and Lynwood to a distribution system feeding 
Seattle from both the south and north. There are no transmission lines through Seattle. Most of the 
distribution system is buried and was built after the 1950s. Original pipes were cast iron; they have all 
been replaced by more flexible steel or plastic pipes that perform better in earthquakes. 

Water 

{ŜŀǘǘƭŜΩǎ drinking water is provided by Seattle Public Utilities (SPU), a City of Seattle department. SPU 
controls supply, transmission, and distribution of water within the City of Seattle and wholesales water 
to water districts in King County. SPU provides water to 1.6 million people in the region.111F

112 Nearly all of 
{ŜŀǘǘƭŜΩǎ ǿŀǘŜǊ ŎƻƳŜǎ ŦǊƻƳ ǘǿƻ ǿŀǘŜǊǎƘŜŘǎ ƛƴ ǘƘŜ /ŀǎŎŀŘŜ aƻǳƴǘŀƛƴǎ Ŝŀǎǘ ƻŦ {ŜŀǘǘƭŜΦ Having two 
ǿŀǘŜǊǎƘŜŘǎ ƎƛǾŜǎ {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊ supply resilience. About two-thirds of the supply comes from the Cedar 
River and one-ǘƘƛǊŘ ŎƻƳŜǎ ŦǊƻƳ ǘƘŜ ¢ƻƭǘ wƛǾŜǊΦ ²Ŝƭƭǎ ǇǊƻǾƛŘŜ ƭŜǎǎ ǘƘŀƴ ƻƴŜ ǇŜǊŎŜƴǘ ƻŦ {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊ. 
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The total yield from the combined system is 147.3 million gallons per day which is down 1% from 
2021.112F

113 [ƛƪŜ ŜƭŜŎǘǊƛŎ ǇƻǿŜǊΣ {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊ ǎǳǇǇƭȅ ƛǎ ŘŜǇŜƴŘŜƴǘ ƻƴ ǎƴƻǿǇŀŎƪ ƛƴ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ 
mountains. Unlike electricity, it is more difficult to obtain water from distant sources. Most of the 
system is gravity fed which means most customers can use water when the power is out. 

Per capita water consumption has been dropping. Total consumption peaked in the late 1980s near 170 
million gallons per day. Now {t¦Ωǎ customers use 120 million gallons per day despite the population 
increasing by over 1 million people. The main causes of the decrease were the 1992 drought that led to 
higher water rates, a revised plumbing code, and improved conservation. Demand for water is highest in 
the summer with peak day consumption averaging around 200 million gallons per day.113F

114 The drop in 
demand is being threatened by more frequent high summer heat. The last few years produced an uptick 
in the number of gallons consumed per day. 

Drainage and Wastewater 

Seattle Public Utilities (SPU) manages wastewater and drainage systems in Seattle. Seattle has three 
types of systems to move, or convey, stormwater and wastewater: a combined sewer system, a 
separated sewer system, and a partially separated system, each covering about one-third of the city. In a 
combined sewer system, wastewater and stormwater travel in the same pipes to treatment plants. In a 
separated sewer system, wastewater and stormwater travel in separate pipes. Wastewater is conveyed 
from homes and businesses to treatment plants. Stormwater is conveyed through a separate drainage 
system to drainage outlets. In a partially separated system, wastewater from inside homes and 
businesses, and stormwater from roof gutters and downspouts are conveyed in the same pipes to 
treatment plants, while stormwater from streets is conveyed through a separate drainage system to 
drainage outlets. 

The King County Wastewater Treatment Division (WTD) operates the West Point treatment plantτone 
ƻŦ ǘƘŜ /ƻǳƴǘȅΩǎ ǘƘǊŜŜ ǊŜƎƛƻƴŀƭ ǿŀǎǘŜǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘǎτin addition to four combined sewer 
overflow (CSO) treatment facilities within the city of Seattle and the wastewater trunkline system that 
serves Seattle. The majority of wastewater collected from within Seattle is treated at the West Point 
plant.   

During heavy wet weather conditions, the combined sewer system can be overwhelmed with 
stormwater. When the system is overwhelmed, the untreated mixture of sewage and stormwater 
overflows at designated relief points called outfalls; these events are known as combined sewer 
overflows (CSO). While this helps to keep combined sewage from overflowing in streets or backing up 
ƛƴǘƻ ƘƻƳŜǎ ŀƴŘ ōǳǎƛƴŜǎǎŜǎΣ ƛǘ ŎƻƴǘǊƛōǳǘŜǎ Ǉƻƭƭǳǘƛƻƴ ǘƻ {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊōƻŘƛŜǎΦ 

In the late 20th century, City-led and County-led infrastructure programs worked to address CSO 
problems in Seattle. Despite this work, combined sewer overflows remained a significant source of 
pollution to local waters in this century.  In 2013, the City of Seattle, U.S. Environmental Protection 
Agency, U.S. Department of Justice, and the Washington Department of Ecology signed a wastewater 
consent decree that detailed specific actions for the City to take to reduce combined sewer overflows. 
King County Wastewater treatment division also signed a wastewater consent decree to address their 
combined sewer overflows.  

{t¦ Ƙŀǎ ƛƴǾŜǎǘŜŘ ŀƭƳƻǎǘ Ϸм ōƛƭƭƛƻƴ ƛƴ {ŜŀǘǘƭŜΩǎ ǎŜǿŜǊ ǎȅǎǘŜƳ ǘƻ ǊŜŘǳŎŜ ŎƻƳōƛƴŜŘ ǎŜǿŜǊ ƻǾŜǊŦƭƻǿǎ ǎƛƴŎŜ 
2008. From 2010-2024, Seattle significantly reduced CSOs when measured by both frequency and 
volume. From 2010 through 2017, SPU built four large storage tanks along Lake Washington. In 2019, we 
began construction on the Ship Canal Water Quality Project in partnership with King County Wastewater 
Treatment Division. 

During heavy wet weather conditions, the drainage system can also be overwhelmed with stormwater. 
When high intensity storms occur, the drainage system can also reach capacity causing urban flooding. 
Seattle had 166 CSO events in 2023.114F

115 A live map of CSO status is available from King County. Sewer  

https://kingcounty.gov/en/dept/dnrp/waste-services/wastewater-treatment/sewer-system-services/cso-status
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Figure 14. Major Utility Infrastructure 
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systems must be engineered to prevent the buildup of explosive gases like methane. Sewer gas 
explosions are very rare but can occur if gas leaks into them. In 1981, illegal dumping in Louisville caused 
a major explosion that injured four people and caused millions of dollars in damage.115F

116 

Steam / District Energy 

District energy systems produce steam, hot water or chilled water at a central plant and then pipe the 
water or steam to buildings in a district for heating, hot water and air conditioning. Centrio Seattle heats 
approximately 166 buildings in downtown Seattle and First Hill, including many hospitals.116F

117 The 
University of Washington also runs a steam system for many of its buildings. Three major Seattle 
hospitals use steam to sterilize equipment and provide humidification. Loss of steam to hospitals can 
create an infection control emergency and could compromise patient safety if the outage is lengthy. 
CenTrio Seattle generates its steam in power plants on Western Avenue. One is near Pike Place Market, 
and the other is near Yesler Way. In 2009, they built a new boiler that burns wood waste and reduces 
carbon emissions. While district energy systems have many benefits and high reliability, they must be 
managed well to prevent accidents like the 2007 New York steam pipe explosion. The plant near Yesler 
Avenue is vulnerable in earthquakes because it is on soil that can liquefy in an earthquake.  

Telecommunications and Internet Access 

{ŜŀǘǘƭŜΩǎ telecommunications infrastructure mirrors national infrastructure. Access to information and 

telecommunications is largely over the Internet. This dependence makes our community highly sensitive 

to Internet outages. Even 10 years ago, a large percentage of the population had multiple ways to get 

information and contact friends and family. Now nearly all communication travels through the Internet 

and Internet outages cause information blackouts.  

The leading cell providers are AT&T Mobility, Verizon, and T-Mobile. The latter is headquartered in 

Bellevue, making Seattle its home ground. Cable franchises are split between CenturyLink, 

Comcast/Xfinity, and Astound. Local governments, including the City of Seattle, can issue wireless 

emergency alerts (WEA) which are brief messages about imminent dangers to cell phones in targeted 

areas. The City of Seattle also has AlertSeattle, an opt-in mass alert system to compliment the WEA 

system. 

Over 95% of Seattle households have a broadband Internet connection available to them and over 98% 

have a computer. These overall data conceal disparities. Only 82% for the households making under 

$20,000 per year have access to the Internet. 96% of Seattle residents have a smartphone and 91% have 

a cellular data plan.117F

118 

The number of households with landline phones has been decreasing. The Center for Disease Control 
estimates that only 19% of households nationally have access to landlines. They do not have data for 
Seattle specifically but given that Seattle has a higher rate of smartphone adoption than the rest of the 
U.S., it is probable that even fewer than 19% of households in Seattle have landlines.118F

119 

More and more people are opting to end their traditional cable service and instead consume television 

through internet streaming services such as Netflix and Hulu. The two largest cable providers are 

Comcast with 98,000 subscribers and Astound with 5,000. Nationally, only about 10% of the population 

digital antennas to watch television.119F

120 

Traditional broadcast systems remain important, especially in emergencies. Broadcast radio is the oldest 

of the telecommunications services.  It is also one of the most important because it requires only a 

transmitter and receivers.  

https://www.centrioenergy.com/our-districts/seattle/
https://alert.seattle.gov/
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Media 

Media plays an essential role in reducing hazard impacts whether it is traditional media or social media. 
Most Americans use multiple devices to check news, and they check throughout the day. Over half of 
Americans, 58%, prefer get news from digital devices and third, 32%, prefer get news from television. 
Radio and print trail with 6% and 4%. The percentage of Americans who consume news ά{ƻƳŜǘƛƳŜǎέ ƻǊ 
άhŦǘŜƴέ Ƙŀǎ ŘŜŎƭƛƴŜŘ ǎƛƴŎŜ нлнл ŀŎǊƻǎǎ ŀƭƭ platforms. The rise of social media as a news source was one 
ƻŦ ǘƘŜ ōƛƎ ŎƘŀƴƎŜǎ ŘǳǊƛƴƎ ǘƘŜ нлмлǎ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ǎǇǊŜŀŘ ƻŦ ƳƛǎƛƴŦƻǊƳŀǘƛƻƴΦ нр҈ ƻŦ !ƳŜǊƛŎŀƴǎ ΨƻŦǘŜƴΩ 
get news from social media.120F

121 

Text Based Print/Online 

aƻǎǘ ƻŦ {ŜŀǘǘƭŜΩǎ ƴŜǿǎǇŀǇŜǊǎ ƘŀǾŜ ŜǾƻƭǾŜŘ ƛƴǘƻ a combination of print and online or online only. These 
sources often have detailed reporting on hazard related issues at the local level. They range from the 
Seattle Times, the only remaining Seattle major daily general circulation paper to neighborhood and 
ethnic newspapers. Ethnic newspapers and newsletters are critically important for reaching vulnerable 
communities who may lack access to mainstream media. The vital role played by ethnic publications was 
emphasized after a family of five Vietnamese-speaking people died heating their home with a charcoal 
burner. Many of these publications are highly trusted by the communities they serve. Seattle now 
standardly contacts ethnic media to put out public safety information during emergencies. One 
limitation is that many publications do not come out daily, so response can be slow after emergencies. 

Blogs has become a popular two-way communication tool at the community level and within affiliation 
groups (e.g., trade groups). Examples include www.myballard.com and westseattleblog.com. These 
blogs are both current and relevant at the neighborhood level. Most of these blogs offer Twitter feeds 
for mobile users.  

Radio 

Seattle is the 11th largest broadcast radio market in the U.S.121F

122 In emergencies, live radio call-in shows 
often become one of the best ways to create a community forum and disseminate information after a 
disaster. For example, after Hurricane Katrina local radio stations hosted call-in shows to allow members 
of the community to question officials, businesses, and one another about the best ways to cope with 
the emergency at hand. As more stations become automated and play only nationally syndicated 
content, this vital community resource shrinks. 

The Emergency Alert System (EAS) is a national warning system based in broadcast radio (although it 
now reaches other media, too). National, state, local, and weather alerts can be issued. It is used most 
commonly for weather emergencies. The Washington State plan can be found on the Washington State 
EAS Plan website. KIRO radio 710 AM is the federally designated station in the Seattle area. Alerts would 
start with these stations and propagate to other radio and television stations. 

Television 

Seattle is the 12th largest television market in the United States.122F

123 Fourteen local television stations 

broadcast here, including affiliates of all major U.S. networks. These stations are all available via 

broadcast, cable, and streaming. A smaller percentage of Seattle customers use satellite receivers. More 

and more people are ending their cable television contracts as most television and news is now available 

on the internet either as a stream or in clips. EAS messages propagate to television. 

Emergency Services 

Emergency Services encompass law enforcement, fire protection, and emergency medical services. The 
City of Seattle covers most emergency services with the Seattle Police and Fire Departments. Seattle Fire 
handles emergency medical services as well as fire protection. Other organizations located in Seattle like 

http://www.myballard.com/
file:///C:/Documents%20and%20Settings/McdonaT/Local%20Settings/Temporary%20Internet%20Files/Content.Outlook/O20TINY2/westseattleblog.com
https://mil.wa.gov/emergency-alert-system
https://mil.wa.gov/emergency-alert-system
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the Port of Seattle and the University of Washington support some emergency services. American 
Medical Response, a private company, contracts with the City of Seattle for non-life-threatening 
emergency transport services.  

Both the Seattle Police and Fire Departments are facing staffing shortfalls. Both departments have plans 
to boost staffing. The understaffing is a vulnerability for Seattle in responding to disasters.  

Law Enforcement 

The Seattle Police Department (SPD) is the primary law enforcement agency operating within the City of 
Seattle. In 2024 SPD had 1,054 total officers and 933 deployable officers.123F

124 SPD is the largest law 
enforcement agency in the State.  Between 150 and 180 officers are on duty at the same time 
depending on circumstances. 

Other agencies with limited jurisdiction inside Seattle are King County Sheriff (public transit), 
Washington State Patrol (state transportation routes), the University of Washington Police (UW 
property), the Port of Seattle Police (port property) and railroad police (Amtrak, BNSF).  

SPD uses five precincts as its basis for operations. There is a police station in each precinct. SPD also 
maintains specialty units that operate citywide. They include Special Weapons and Tactics (SWAT), 
Harbor Patrol, Canine Unit, Mounted Patrol and a Traffic Unit. 

Dialing 911 in Seattle first connects a caller with the Community Safety Communications Center. Trained 
employees transfer calls concerning fire or medical issues to the Fire Alarm Center; they evaluate calls 
concerning law enforcement issues and send them to dispatch, as necessary. The Community Safety 
Communications Center handled around 505707 calls in 2024.124F

125  

Crime in Seattle has increased 25% from 36,621 offenses in 2008 to 45,753 in 2024 but is down from a 
high of 50,199 in 2022. {ŜŀǘǘƭŜΩǎ ǇƻǇǳƭŀǘƛƻƴ Ƙŀǎ ŀlso grown so converting these numbers into rates is 
important. Dividing the number of ŎǊƛƳŜǎ ōȅ {ŜŀǘǘƭŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ƻŦ тфтΣтлл (2024) as estimated by the 
Washington Office of Financial Management yields a rate of 5,735 per 100,000 in 2024. The rate in 2022 
was 6572 per 100,000 or a 12.7% decrease, however the rate of violent crime has only decreased 1.2% 
for 741 per 100,000 to 671 per 100,000.125F

126 

SPD is the lead agency for responding to civil disorder and terrorism investigation. The 2020 George 
Floyd unrest was a painful and pivotal experience for Seattle Police which included efforts to defund the 
department. From 2019 to 2022, the department lost 327 officers. In 2023 in has a net loss of 6. A new 
Recruitment and Retention Plan was launched to increase officer numbers. These declines come as 
{ŜŀǘǘƭŜΩǎ ǇƻǇǳƭŀǘƛƻƴ ŎƻƴǘƛƴǳŜǎ ǘƻ ǊƛǎŜ. Many big events require officers to work overtime with negative 
effects on officer health and performance.126F

127 

The King County Department of Adult and Juvenile Detention (DAJD) maintains two adult detention 
facilities and one youth facility. The King County Correctional Facility is the primary detention facility in 
Seattle while the Kent Regional Justice Center is primary for south King County. The DAJD handled 
15,520 bookings in 2022. The average daily secure population from January 2021 to July 2023 varied 
between 1,227 and 1,559. Staffing shortages are also a challenge at DAJD. DAJD now maintains a metrics 
dashboard. Detention facilities are vulnerable spaces in disasters.  

In Washington State, county superior courts are the court of general jurisdiction. Several other courts 
have been established with limited, concurrent jurisdiction. The most important court for Seattle is the 
Seattle Municipal Court, the largest limited-jurisdiction court in the State of Washington. 

Fire 

The Seattle Fire Department (SFD) provides fire suppression services in the City of Seattle and is the lead 
agency for most incidents that involve rescue operations. Seattle Fire achieved Fire Protection Class 
One, a measure used for fire insurance ratings. It is the highest rating awarded in Washington State in 

https://app.powerbi.com/view?r=eyJrIjoiYWRkYTkzMTYtMjNhZi00YWZiLTgwYzUtOWVlMTk3MTc3NGU4IiwidCI6ImVhNjA5N2ExLTUwZGItNDdmMi05ZGZkLTVkYjMwNzY3NDE1ZiJ9
https://app.powerbi.com/view?r=eyJrIjoiYWRkYTkzMTYtMjNhZi00YWZiLTgwYzUtOWVlMTk3MTc3NGU4IiwidCI6ImVhNjA5N2ExLTUwZGItNDdmMi05ZGZkLTVkYjMwNzY3NDE1ZiJ9


CITY OF SEATTLE ð HAZARD IDENTIFICATION AND VULNERABILITY ANALYSIS 

 
 

80 
 

100 years and puts Seattle Fire in the top 1% of services in the US. This success is valuable because 
Seattle Fire is experiencing staffing shortages. In August 2022 it had 1,026 uniformed staff which is 57 
positions below the full complement of 1,083. It makes up the difference with overtime.127F

128 SFD has 
between 216 and 220 on duty at any given time. 

These personnel are divided among 33 fire stations, 19 of which house one engine company with the 
remaindered housing an engine company plus additional resources. SFD also operates specialized 
apparatuses. ! ǎǳƳƳŀǊȅ ƻŦ {ŜŀǘǘƭŜ CƛǊŜΩǎ ǊŜǎƻǳǊŎŜǎ ƛǎ ƭƛǎǘŜŘ ōŜƭƻǿΦ 

In 2022, the number of dispatched responses moved over 100,000 for the first time to 106,453. It was a 
12.3% jump from 2021. The increase is being driven by the opioid epidemic. Most calls (74%) are for 
basic or advanced life support. 25% of these calls were for fire. Fire calls have seen a 50% increase in 
two years. 

Table 8. Fire Department Resources 

Number Resource 

33 Fire Stations 

32 Engines 

12 Ladder Trucks 

5 Aid Units 

2 Peak Time Aid Units 

8 Medic Units 

3 Health One Units 

2 Air Trucks 

2 Hose Wagons 

4 Fire Boats 

1 Shared Training Facility 

 

Table 9. Fire Department Responses 

Type 2020 2021 2022 2023 Change 2020 to 2023  

Total Responses 80,316 93,233 106,453 111,319 38% 

Basic Life Support 50,900 56,208 64,127 66,336 30% 

Advanced Life Support 10,817 12,356 14,681 16,407 50% 

Fire 18,094 24,255 27,180 28,107 55% 

Special Operations Not given 361 407 385 6% 

Mutual Aid 505 53 58 84 N/A 

Emergency Medical Services (EMS) 

{C5 ƛǎ {ŜŀǘǘƭŜΩǎ ǇǊƛƳŀǊȅ ǇǊƻǾƛŘŜǊ ƻŦ ŜƳŜǊƎŜƴŎȅ ƳŜŘƛŎŀƭ ǎŜǊǾƛŎŜǎ ƻǘƘŜǊ ǘƘŀƴ ƘŜŀƭǘƘŎŀǊŜ ŦŀŎƛƭƛǘƛŜǎΦ !ƭƭ 
Seattle fire fighters are certified EMTs or paramedics, as well 56 police officers in 2023.128F

129 To provide 
Basic Life Support (BLS), SFD maintains five basic life support aid units and contracts with a private 
provider, American Medical Response (AMR). AMR normally operates seven more BLS aid units.  

To provide Advanced Life Support (ALS) in life-threatening situations, SFD partners with the University of 
Washington and Harborview Medical Center to operate the successful internationally recognized Medic 
hƴŜ ǇǊƻƎǊŀƳΦ aŜŘƛŎ hƴŜΩǎ ƛƴƛǘƛŀƭ ŦƻŎǳǎ ǿŀǎ ŎŀǊŘƛŀc care. Compared to other large cities, cardiac arrest  
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Figure 15. Public Safety Facilities 
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victims in Seattle are 2-о ǘƛƳŜǎ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ǎǳǊǾƛǾŜΦ {ŜŀǘǘƭŜΩǎ ǎǳǊǾƛǾŀƭ ǊŀǘŜ ŀŦǘŜǊ ŎŀǊŘƛŀŎ ŀǊǊŜǎǘ ƻǳǘǎƛŘŜ 
of a hospital is 19.9%.129F

130 Medic One has 78 paramedics and 7 medic units in Seattle.130F

131 The Medic One 
system consists of an additional 171 paramedics in neighboring cities and in King County.131F

132  

Due to a growing number of people experiencing homelessness and the increasing use of opioids, SFD 
has seen an increase in EMS responses. Health One is a new program launched in 2019 that pairs 
firefighters with Seattle Human Services Department case managers to help people in crisis. 

Public Safety Communications Systems 

In 2023, the city completed a multi-year project to replace its old 800 MHz radio system with the Puget 

Sound Emergency Radio Network (PSERN).132F

133 Construction and updates of radio towers and new 

equipment at radio sites and for users of the system has improved overall coverage and connectivity. 

Some City departments, such as Transportation and Seattle City Light operate their own radio networks 

to use during a disaster event.  

The City also relies on short-wave radio communications for some functions that require high-capacity 

ŎƻƴƴŜŎǘƛƻƴǎΣ ǎǳŎƘ ŀǎ ǇŀǊƪǎΣ ƭƛōǊŀǊƛŜǎΣ ŀƴŘ ǎƻƳŜ ŦƛǊŜ ǎǘŀǘƛƻƴǎΦ ¢ƘŜ /ƛǘȅΩǎ Ƴŀƛƴ ƴŜǘǿƻǊƪ ƴƻŘŜǎ ŀǊŜ ƭƛƴƪŜŘ ōȅ 

a fiber optic ring to provide redundancy to the communications system.133F

134 If a fiber cable along this ring 

is cut in one spot, calls can be rerouted the opposite direction and still delivered. 

Seattle has an active and robust amateur radio capability led by the Auxiliary Communications Services 
(ACS). Started in 1993, it consists of over 150 trained volunteers with Washington State Emergency 
Worker certification. ACS volunteers respond to community based Seattle Emergency Hub sites to 
provide communications support to ŎƻƴƴŜŎǘ {ŜŀǘǘƭŜΩǎ ƴŜƛƎƘōƻǊƘƻƻŘǎ ǘƻ ƛǘǎ 9ƳŜǊƎŜƴŎȅ hǇŜǊŀǘƛƻƴǎ 
Center in the event primary communications systems fail. For an overview of radio support at hub sites 
see this short video by the Seattle Channel. 

Health Care and Human Services 

{ŜŀǘǘƭŜΩǎ ƘŜŀƭǘƘ care and human services systems are tightly intertwined. A public-private network 
provides services ranging from the basic social safety net to advanced medical treatment.  

Health Care 

Seattle has the largest concentration of medical facilities and personnel in the Pacific Northwest with 
ten hospitals, 267 emergency department (ER) beds, a public health department shared by the City of 
Seattle and King County, as well as integral supporting businesses and services like medical laboratories, 
research institutions, training centers, and medical suppliers.134F

135 The rest of King County has an 
additional five hospitals. ¢ƘŜ ŎƻǊŜ ƻŦ {ŜŀǘǘƭŜΩǎ ƘŜŀƭǘƘŎŀǊŜ ǎȅǎǘŜƳ ƛǎ ŘƛǊŜŎǘ ǇŀǘƛŜƴǘ services, and its ten 
hospitals dominate. Many of the hospitals manage ancillary healthcare services across Seattle such as 
ambulatory care centers, long-ǘŜǊƳ ŎŀǊŜ ŦŀŎƛƭƛǘƛŜǎΣ ƘƻƳŜ ƘŜŀƭǘƘ ŎŀǊŜ ŀƴŘ ƻǘƘŜǊ ǎŜǊǾƛŎŜǎΦ {ŜŀǘǘƭŜΩǎ 
healthcare facilities serve many patients from outside the city. 

Due to the concentration of many healthcare services within the city limits, Seattle has a very high 
number of healthcare workers within its residential population. In a regional catastrophic event, Seattle 
would have large numbers of general medical personnel available, especially during business hours 
when outpatient clinics are operating. 

Public Health ς Seattle & King County is the 9th largest metropolitan health department in the United 
States. It is a primary provider of local public health services and collaborates with many different 
partners through an integrated system of healthcare and public health services.   

Public Health ς Seattle & King County focuses on three major functions: 

https://www.seattleacs.org/
https://www.seattleacs.org/
http://seattleemergencyhubs.org/
https://www.seattlechannel.org/videos?videoid=x162602


CITY OF SEATTLE ð HAZARD IDENTIFICATION AND VULNERABILITY ANALYSIS 

 

83 
 

¶ Health Protection ς Tracking and preventing disease and other threats; regulating dangerous 

environmental and workplace exposures; and ensuring the safety of water, air and food.  

¶ Health Promotion ς Leading efforts to promote health and prevent chronic conditions and 

injuries. 

¶ Health Provision ς Helping ensure access to high quality health care for all populations. 

In Washington State, the Local Health Officer of Public Health ς Seattle & King County has wide-ranging 

authority to control public health emergencies. Powers include the ability to quarantine people, close 

schools and other public institutions and take other measures to control health risks. This considerable 

authority has been used with discretion. The Washington State Secretary of Health can act in lieu of 

local health officer under limited circumstances.    

The regional healthcare system is coordinated by the Northwest Healthcare Response Network 

(NWHRM). They are responsible for coordinating patient tracking, resource sharing, and operations. 

They play a key role as a neutral party ensuring that multiple health care networks which are 

competitors during normal times, can operate as a unified whole during emergencies.  

The healthcare system is strained post COVID-19. Typically, 90% of all ICU beds are occupied with some 

facilities consistently at 100% occupancy. The two leading causes are chronic staffing shortages and the 

difficulty in discharging patients who do not have a safe place to go.135F

136 

Human Services 

{ŜŀǘǘƭŜΩǎ ƘǳƳŀƴ ǎŜǊǾƛŎŜ sector addresses the basic needs of the most vulnerable members of the 
community. It is a network of government agencies, non-profits, ŀƴŘ ǇƘƛƭŀƴǘƘǊƻǇƛŜǎΦ {ŜŀǘǘƭŜΩǎ IǳƳŀƴ 
Services leads this coordination for the City of Seattle. It partners with and invests in many (but not all) 
ƻŦ ǘƘŜ ŎƛǘȅΩǎ ƭƻŎŀƭ ƴƻƴǇǊƻŦƛǘ ŀƴŘ ŎƻƳƳǳƴƛǘȅ ǇǊƻƎǊŀƳǎΦ ¢ƘŜǎŜ ǇǊƻƎǊŀƳǎ Ŧŀƭƭ ƛƴǘƻ ǎƛȄ ŀǊŜŀǎΥ ǇǊŜǇŀǊƛƴƎ 
youth for success, supporting affordability and livability, addressing homelessness, promoting public 
health, responding to gender-based violence, and promoting healthy aging. The department reaches 
many people with over 2 million community meals and 326,728 medical/dental visits served to low 
income and vulnerable populations, 36,145 people enrolled in the Utility Discount Program, and 7,294 
survivors received domestic violence, sexual assault, and/or gender-based violence services.136F

137   

¢ƘŜ ǊŀƴƎŜ ƻŦ ǎŜǊǾƛŎŜǎ ǇǊƻǾƛŘŜŘ ōȅ {ŜŀǘǘƭŜΩǎ ƘǳƳŀƴ ǎŜǊǾƛŎŜǎ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǾŀǊƛŜǎ ǿƛŘŜƭȅΦ wƻǳƎƘƭȅ ǎǘŀǘŜŘΣ 
the issues concerning the sector cluster around providing the following for all members of the 
community:  

¶ Food 

¶ Shelter 

¶ Personal safety 

¶ Access to healthcare 

¶ Access to training and education to learn job skills 

¶ A supportive community environment 

¶ Access to culturally competent services 

{ŜŀǘǘƭŜΩǎ ƘǳƳŀƴ ǎŜǊǾƛŎŜǎ ǎŜŎǘƻǊ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ƘǳƴŘǊŜŘǎ ƻŦ ǇǳōƭƛŎΣ ǉǳŀǎƛ-public (e.g., Seattle Housing 
Authority) and private organizations. These differ so greatly is size, resources, scope, and capacity that it 
is impossible to make general statements aōƻǳǘ ŀ άǘȅǇƛŎŀƭέ ƻǊƎŀƴƛȊŀǘƛƻƴΦ ! ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ ƴǳƳōŜǊ ǎǘŀƴŘ 
out due to their size and scope of operations. They include the Human Services Departments of Seattle, 
King County, and Washington State, the Seattle Housing Authority, and large nonprofits such as 
American Red Cross, Salvation Army, and Catholic Community Services. Seattle is also home to many  

https://nwhrn.org/
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Figure 16. Human Service Facilities 
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foundations that do not offer direct services but supply funding to providers. In general, government 
agencies do not provide direct services and rely instead on a network of nonprofit organizations. 
Funding for these organizations is provided by government grants and contracts as well as donations 
from individuals, corporations, and foundations.  

The effectiveness of human service delivery after a disaster depends on strong linkages between the 
community and the organizations supplying the services. Often it is the smaller organizations that have 
the strongest ties to the community, but many of them are not prepared for major disasters and often 
lack viable continuity of operations plans that allow them to remain in business after a disaster. Figure 
16 shows the distribution of human services facilities. 

Following a December 2006 Windstorm, the United Way convened a task force to examine the response 
ƻŦ ƴƻƴǇǊƻŦƛǘ ƘǳƳŀƴ ǎŜǊǾƛŎŜ ŀƎŜƴŎƛŜǎ ƛƴ YƛƴƎ /ƻǳƴǘȅΦ Lǘ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ά¢ƘŜ ¢ŀǎƪ CƻǊŎŜ ŎƻƴŎƭǳŘŜǎ ǘƘŀǘ ǘƘŜ 
region is not prepared to deal with the impact on vulnerable and special populations in a major disaster 
ŜǾŜƴǘΦέ137F

138 The local United Way report and many national studies question the ability of nonprofits to 
lead human service response after a major event. The human service delivery system is so fragmented 
that sharing information is difficult under normal conditions and impossible given the stress of a 
disaster. The reports concluded that nonprofits work best in a complimentary role to government. The 
City of Seattle and United Way King County began a program to help non-profits build more resilient, it 
is not clear whether it has led to permanent change as of 2023. 

During many disasters, members of the public spontaneously organize themselves to provide help to 
themselves and those in need. These emergent groups often begin operating before official 
organizations. Tension can arise between these two groups, especially when government attempts to 
shut down or control these groups. The most successful responses make good use of emergent groups. 

People living unsheltered are ǘƘŜ Ƴƻǎǘ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŘƛǎŀǎǘŜǊǎΦ aǳŎƘ ƻŦ ǘƘŜ /ƛǘȅ ƻŦ {ŜŀǘǘƭŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ 
ΨǊƻǳǘƛƴŜΩ ƭŀǊƎŜ ŜƳŜǊƎŜƴŎƛŜǎ ƭƛƪŜ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎΣ Ŏƻƴǎƛǎǘǎ ƻŦ planning and coordinating 
emergency sheltering and outreach operations for homeless people. The King County Regional 
Homelessness Authority (KCHRA) is the lead agency for these operations but partners with the Seattle 
Human Services Department and many non-profits and faith-based organizations to provide services.  

The COVID pandemic was a huge challenge for the human services sector, but also one that led to 
growth and flexibility. Many new creative strategies were developed, but resources remain a challenge. 

Table 10. Age Distribution of Housing Stock Reported by U.S Census (2023)138F

139 

Total housing units  400,166   

Built 2020 or later 14,922 3.7% 

Built 2010 to 2019 71,731 17.9% 

Built 2000 to 2009 48,235  12.1% 

Built 1990 to 1999 22,738 5.7% 

Built 1980 to 1989 28,328 7.1% 

Built 1970 to 1979 24,858 6.2% 

Built 1960 to 1969 30,848 7.7% 

Built 1950 to 1959 33,863 8.5% 

Built 1940 to 1949 93,538 7.8% 

Built 1939 or earlier 88,134 23.4% 
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Figure 17. Historic Districts and Landmarks 
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Buildings 

Many hazards threaten buildings. Understanding them helps understand risks to the people who 
ŘŜǇŜƴŘ ƻƴ ǘƘŜƳΦ !ōƻǳǘ ƻƴŜ ǘƘƛǊŘ ƻŦ {ŜŀǘǘƭŜΩǎ ƘƻǳǎƛƴƎ ǳƴƛǘǎ ǿŜǊŜ ōǳƛƭǘ ǇǊƛƻǊ ǘƻ ǘƘŜ мфпф ōǳƛƭŘƛƴƎ ŎƻŘŜǎ 
that introduced seismic standards and nearly two thirds prioǊ ǘƘŜ ŎƛǘȅΩǎ мффн ǳǇƎǊŀŘŜ ƻŦ ƛǘǎ ǎŜƛǎƳƛŎ 
ŎƻŘŜǎΦ  ¢ƘŜ ǘŀōƭŜ ōŜƭƻǿ ǎƘƻǿǎ ǘƘŜ ŀƎŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ {ŜŀǘǘƭŜΩǎ ƘƻǳǎƛƴƎ ǎǘƻŎƪΦ  

aƻǎǘ ƻŦ {ŜŀǘǘƭŜΩǎ ƘƻǳǎƛƴƎ ƛǎ ǿƻƻŘ ŦǊŀƳŜ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ǿƘƛŎƘ ƎŜƴŜǊŀƭƭȅ ǇŜǊŦƻǊƳǎ ǿŜƭƭ ƛƴ ŜŀǊǘƘǉǳŀƪŜǎΦ 
The City of Seattle, the Port of Seattle, and Seattle Public Schools have surveyed their facilities for 
seismic safety. The City of Seattle has identified over 1,100 unreinforced masonry structures, that are 
prone to collapse in an earthquake. Other forces like wind and landslides are accounted for in the 
building code. Historic buildings help define the soul of a city. Figure 17 shows the distribution of these 
structures and districts in Seattle. Many, especially those that have not been substantially renovated, 
ŀǊŜ ǾǳƭƴŜǊŀōƭŜ ǘƻ ŜŀǊǘƘǉǳŀƪŜǎ ŀƴŘ ƻǘƘŜǊ ƘŀȊŀǊŘǎΦ {ŜŀǘǘƭŜΩǎ ƭŀǊƎŜǎǘ ƘƛǎǘƻǊƛŎ ŘƛǎǘǊƛŎǘΣ tƛƻƴŜŜǊ Square, is 
located in a liquefaction prone area making it especially vulnerable to earthquakes. 

Summary 

Cities have a different hazard exposure profile than rural areas, suburbs, or small towns. The 
concentration of people, economic power, services, political institutions, and cultural life give cities the 
vitality to overcome many setbacks.  Their complex network of infrastructure, services and economic 
relationships all tied into a geographic node creates an inherent vulnerability, but also a vibrancy that 
creates a countervailing resilience.  

{ŜŀǘǘƭŜΩǎ ǇǳōƭƛŎ ƛǎ ǿŜƭƭ ŜŘǳŎŀǘŜŘ ŀƴŘ ǊŜǎƻǳǊŎŜŦǳƭΣ ōǳǘ ƭƛƪŜ ŀƴȅ ǳǊōŀƴ ǇƻǇǳƭŀǘƛƻƴ ƛǘ ǊŜƭƛŜǎ ƻƴ ŦǳƴŎǘƛƻƴƛƴƎ 
infrastructure. For example, as more people live in high-rises, they become dependent on power to 
pump water to their apartments and transport them in elevators. Following the 2011 Japanese 
earthquake and нлмнΩǎ Superstorm Sandy, many urban residents had to temporarily move out of their 
dwellings for this reason because they could not contend with long flights of stairs. 

Often cities have the capacity to quickly rebound after small and medium sized shocks but suffer when 
an event takes out resources for an extended period. Modern urban life depends on a complex, 
interdependent web of services. Loss of a couple of services for more than several days can bring normal 
city life to a halt. How long can cities function without power and roads? If the services are out for 
weeks or months, the result can be an irreversible decline, especially if a ŎƛǘȅΩǎ ŦƻǊǘǳƴŜǎ were declining 
prior to a disaster. 
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CLIMATE CHANGE 
Climate change is the biggest environmental threat our planet faces, and it is occurring rapidly.139F

140 
document focuses on extreme events which constitute a major climate change threat. Climate change 
presents Seattle with many challenges: flooding, summer heat and drought, rising sea levels, heightened 
wildfire risk, and declining snowpack. Seattle will also experience indirect impacts. These could include 
higher commodity prices, increased migration and increased economic and political instability across the 
globe. Climate change is a factor that may intensify and/or increase the likelihood of certain hazards. Of 
the 19 hazards considered in this analysis, eight are directly affected by climate change and four are 
indirectly affected. Together they represent nearly two-ǘƘƛǊŘǎ ƻŦ {ŜŀǘǘƭŜΩǎ ƘŀȊŀǊŘǎΦ  

The City of Seattle completed a Climate Vulnerability Assessment in 2023. It provides a comprehensive 
look at how climate change will affect Seattle. It goes beyond the scope of this document to consider 
chronic problems over a decadal time scale. Complimenting this work is the Fourth National Climate 
!ǎǎŜǎǎƳŜƴǘΩǎ chapter on the Northwest which sets our ǊŜƎƛƻƴΩǎ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ǘƘŜ ƴŀǘƛƻƴal context. 

The physics of climate change have been understood for over 100 years and the first evidence was 
recorded in 1938. Climate change is caused by the build-up of greenhouse gases (GHG) in the 
atmosphere. GHGs are measured by 
their warming potential equivalent to 
carbon dioxide (CO2). As measured by air 
trapped in Antarctic ice, CO2 

concentrations were less than 300 parts 
per million (ppm) over the last 800,000 
years. In 1880, CO2 was at 290 ppm. 
Today CO2 stands at 405 ppm, a 40% 
increase. Unfortunately, even if the 
world stopped burning fossil fuels 
tomorrow, existing levels of atmospheric 
GHGs would continue to contribute to 
warming global temperatures.  

While reducing CO2 emissions is a global 
project, cities, such as Seattle, play an 
important role. In 2020, Seattle emitted 
3,012,800 tons of CO2 equivalent gases 
όΨŜǉǳƛǾŀƭŜƴǘΩ ƳŜŀƴǎ ƻǘƘŜǊ DIDǎ ƭƛƪŜ 
methane are converted into their 
equivalent CO2 amounts). 61% of the 
ŎƛǘȅΩǎ DID ŜƳƛǎǎƛƻƴǎ come from road transportation, 37% comes from commercial and residential 
buildings, and 2% from waste management.140F

141 (Note: The 2020 totals show a large drop from 2018 due 
to the COVID19 pandemic-related reduction in transportation emissions.) The most prominent GHGs in 
the Seattle region are carbon dioxide (CO2), fluorinated gases (e.g. hydrofluorocarbons), methane (CH4), 
and nitrous oxide (N2O).141F

142  

In 2013, the City of Seattle adopted a Climate Action Plan. It set a goal for Seattle to reduce total ΨŎƻǊŜΩ 
carbon emissions by 58% from a 2008 baseline by 2030, which include those of combined 
transportation, building, and waste, and seeks to become carbon neutral by 2050.142F

143 The most recent 
2022 Greenhouse Gas Emissions Inventory shows a 12% decrease in emissions from 2008 to 2022.143F

144 
CǳǊǘƘŜǊΣ ǘƘŜ {ŜŀǘǘƭŜ /ƛǘȅ /ƻǳƴŎƛƭ ǇŀǎǎŜŘ ŀ ǊŜǎƻƭǳǘƛƻƴ ƛƴ нлмт ǎǘŀǘƛƴƎ ǘƘŜ ŎƛǘȅΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǳǇƘƻƭŘ ǘƘŜ 
Paris Agreement, meaning Seattle will take steps to ensure that future warming is limited to 1.5°C.144F

145 In 
2025, Seattle issued an audit of the 2013 and began a revision of the Climate Action Plan.  

Key Points 

× 4.2°F - 5.5°F increase in average annual 
temperature in the Pacific Northwest by the 
2050s.  

× 4 ς 56 inch increase in sea level rise by 2100 
(dependent on land movement). Rising sea levels 
lead to an increased risk of coastal flooding and 
landslides. 

× Drier summers, with more severe precipitation 
events in other seasons leading to an increased 
risk of urban flooding and landslides. 

× 42-55% decline in mountain snowpack by 2070 
creates water management challenges.  

× {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊǎƘŜŘǎ ǿƛƭƭ ōŜŎƻƳŜ ƳƻǊŜ ǊŜƭƛŀƴǘ 
on variable rainfall than snowmelt.  

× 63 additional deaths on average per year linked 
to extreme heat and air pollution. 

× Increased risk of wildland fire for both sides of 
the mountain and degraded salmon habitat. 

https://www.seattle.gov/documents/Departments/OPCD/SeattlePlan/SeattleClimateVulnerabilityAssessmentJuly2023.pdf
https://nca2018.globalchange.gov/chapter/24/
https://nca2018.globalchange.gov/chapter/24/
https://phys.org/news/2018-06-years-earth-due-greenhouse-gas.html
https://phys.org/news/2018-06-years-earth-due-greenhouse-gas.html
https://www.seattle.gov/environment/climate-change/climate-planning-and-data/one-seattle-climate-action-plan/2013-climate-action-plan
https://www.seattle.gov/documents/Departments/OSE/2022%20GHG%20Inventory%20Report%20-%20Final%2012-13-24%20%281%29.pdf
https://www.seattle.gov/environment/climate-change/climate-planning-and-data/one-seattle-climate-action-plan
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Direct Effects 
Climate change will not affect the Pacific Northwest uniformly. This section outlines what the primary 
changes are expected to be for the Puget Sound region. These projected changes use emissions 
scenarios developed by the Intergovernmental Panel on Climate Change (IPCC), ǎǇŜŎƛŦƛŎŀƭƭȅ Ψw/t уΦрΩ ǘƘŜ 
ΨƘƛƎƘΩ ŜƳƛǎǎƛƻƴ ǎŎŜƴŀǊƛƻ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘǎ ΨōǳǎƛƴŜǎǎ-as-ǳǎǳŀƭΩΦ If global emissions are curtailed 
significantly, the effects will be reduced. The Climate Impact Group (CIG) used the IPCCs scenarios to 
develop local projections. The CIG is an interdisciplinary research group at the University of Washington. 
They provide the most rigorous and comprehensive climate change information for the Pacific 
Northwest. Readers are encouraged to visit CIGΩs Climate Mapping for A Resilient Washington 
application to explore the data beyond what can be summarized here. 

Temperature 

The Office of the Washington State Climatologist has an app to show historical changes in temperature 
over time in the Pacific Northwest. The average annual temperature for the Pacific Northwest has 
increased near 2°F since 1900.145F

146 This warming is statistically significant in all seasons except for spring. 
The Pacific Northwest climate has a high degree of variability, resulting in short-term cooling or warming 
trends that may stray from the long-term average temperature increase. For example, there were 
cooling trends from 2000 to 2011 despite overall long-term warming.146F

147 In addition, almost all 
temperature monitoring stations show warming, but the rate of warming has not been consistent across 
the region.  

Temperature increases are accelerating. The Puget Sound region is projected to warm between 4.2°F 
and 5.5°F on average by the 2050s when compared to averages from 1970 ς 1999.147F

148 The range reflects 
the difference between low and high future greenhouse gas (GHC) scenarios. The IPCCΩǎ low GHG 
scenario (4.2°F of warming) represents GHG emissions continuing at the current rate until mid-century 
and then decreasing dramatically thereafter due to intentional global reductions in emissions. The high 
GHG scenario (5.5°F of warming) represents steady increases in GHG emissions until 2100. Much higher 
warming is possible in the second half of the century, but the magnitude of warming is dependent on 
GHG emissions.148F

149  

Historical data show that the global climate has also been warming and trends are measurably 

accelerating.149F

150 Average global surface temperatures rose 1.5°F from 1880 to 2012.150F

151 There is likely to 

be regional variation in the rate of global warming.  

Sea Level Rise 

Sea level rise is occurring now. Global sea level has risen 8 inches from 1900 to 2009. Since the mid-
1800s, the rate of sea level rise has surpassed the previous two millennia, indicating an accelerating 
trend.151F

152 Vertical land movement affects sea level rise and creates inconsistencies across the Puget 
Sound region. In Seattle, where the land is subsiding (gradual sinking) at the rate of about -0.5 inches 
per decade, the Seattle tide gauge reveals 8.6 inches of sea level rise from 1900 to 2008, averaging 0.8 
inches per decade.152F

153  

As with temperatures, the rate of sea level rise is expected to vary over time due to seasonal and 
decadal climate variability. Factoring in uncertainties in global sea level rise, vertical land movement, 
and regional wind and ocean circulation patterns, the projected range of sea level rise for Seattle is as 
low as 4 inches, and as high as 56 inches by 2100.153F

154  

Sea level rise worsens seasonal tidal flooding, causes coastal erosion, especially along bluffs, and can 
inundate low lying structures and infrastructure. At a global scale, it has been linked to worsening storm 
surge, but the CIG did not find clear evidence of increased storm surge in Puget Sound. Storm surge 
needs high winds and high waves to occur. CIG found that observed trends were ambiguous.  

https://www.ipcc.ch/
https://cig.uw.edu/
https://data.cig.uw.edu/climatemapping/
https://climate.washington.edu/climate-data/trendanalysisapp/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2015RG000502
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Seattle has begun adapting to the future effects of sea level rise. For example, in designing its new sea 
wall, the City of Seattle evaluated its plans against the highest sea level estimates and found that the top 
of the sea wall would still be 3 feet above the new mean water level projected in 2100.154F

155  

Water Cycle 

How and when precipitation occurs in the Puget Sound region has profound effects for our 
communities. {ŜŀǘǘƭŜΩǎ ǿŀǘŜǊ supply and power system are dependent on Cascade Mountain snowpack 
stored up over the winter and released as melting water in the late spring and summer during our drier 
months. With warmer temperatures, more precipitation will fall as rain and immediately run off instead 
of being stored as snow. The CIG projected that the Puget Sound region will experience a decrease in 
snowpack. Peak snow accumulation and snowmelt-derived streamflow across the West have shifted 
earlier with more precipitation falling as rain.155F

156  Snowpack in the Washington Cascades has declined by 
25% since the mid-1900s, and the ǎǘŀǘŜΩǎ ƭŀǎǘ ǊŜƳŀƛƴƛƴƎ ƎƭŀŎƛŜǊǎ ŀǊŜ ƳŜƭǘƛƴƎ ǊŀǇƛŘƭȅ.156F

157,
157F

158 Average spring 
snowpack in the Puget Sound is projected to decline by -42% to -55% by 2070 to 2099 (relative to 1970 - 
1999, for both low and high GHG scenarios).158F

159  

Due to the decreased snowpack and earlier spring melting, streams that rely on snowmelt are projected 

to experience peak streamflow earlier in the year, and for some rivers, dry years are becoming drier. 

{ŜŀǘǘƭŜΩǎ ǿŀǘŜǊǎƘŜŘǎ ǿƛƭƭ ōŜŎƻƳŜ ƳƻǊŜ ǊŜƭƛŀƴǘ ƻƴ Ǌŀƛƴ ǘƘŀƴ ƻƴ ǎƴƻǿǇŀŎƪΦ ²ƛƴǘŜǊ ǎǘǊŜŀƳŦƭƻǿ ƛǎ 

projected to increase by 28% to 34% by 2080, while summer streamflow is projected to decrease by 24% 

to 31% by 2080.159F

160 The increase in winter streamflow increases the risk of flooding in low lying areas 

along the Duwamish, especially the South Park neighborhood. 

Overall, heavy rainfall events are expected to become more severe for Washington State, but it is likely 
that the average annual precipitation will continue to be determined by yearly variations. The number of 
days with more than one inch of rain is estimated to increase 6% to 20% by the 2050s (relative to 1971 ς 
2000).160F

161 The estimated changes in annual precipitation are smaller, between -4% to 14% by the 2050s 
(relative to 1950 ς 1999).161F

162 While projections of seasonal precipitation are mixed, most models point 
towards drier summers. Water demand in Seattle is only expected to increase 5% by 2075, likely 
offsetting some impacts, but the effects of heavier rainfall on stormwater management could be 
costlier.162F

163  

Air Quality 

While some progress has been made in reducing emissions in Seattle, air quality is expected to decline 
due to increasing air temperatures, longer periods of heat, and drier summers. These factors have the 
potential to increase ground-level ozone and fine particulate matter accumulation. Summer deaths in 
the Greater Seattle area attributed to ozone are projected to increase to 132 per year by 2050, up from 
69 per year from 1997 to 2006.163F

164 Since 2017 Seattle has experienced an increase in the frequency of 
wildfire smoke. Nationally, climate change is projected to intensify wildfires and with them, smoke.  

Hazard Effects 
Climate change will intensify many of {ŜŀǘǘƭŜΩǎ ƘŀȊŀǊŘǎΥ ƭŀƴŘǎƭƛŘŜǎΣ ŘƛǎŜŀǎŜ ƻǳǘōǊŜŀƪǎΣ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 
failures, power outages, extreme heat events, weather-related hazards, and wildfires.  

Biological Hazards 

Climate change brings with it a host of negative health impacts from increased heatstroke, dehydration, 
pollen allergies, and cancer risk. aŀƴȅ ƻŦ ǘƘŜƳ ǿƛƭƭ ōŜ ŎƘǊƻƴƛŎ ǇǊƻōƭŜƳǎ ǘƘŀǘ ǿƻƴΩǘ trigger activation of 
{ŜŀǘǘƭŜΩǎ ŜƳŜǊƎŜƴŎȅ ƳŀƴŀƎŜƳŜƴǘ system but will need to be addressed with enhancements to our 
everyday health system. See the City of Seattle Climate Vulnerability Analysis (PDF) for more on chronic 
hazards. 

https://www.seattle.gov/documents/Departments/OPCD/SeattlePlan/SeattleClimateVulnerabilityAssessmentJuly2023.pdf
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Climate change will bring complex, acute crises that will need a collaborative emergency management 
approach. Warmer temperatures will bring more mosquitoes, ticks, and fleas into the Seattle area and 
with them Lyme disease and West Nile virus. Fungal diseases like Cryptococcus gatti and Valley Fever 
(coccidioidomycosis) that were previously limited to the tropics are now found in the Pacific 
Northwest.164F

165 The Oregon Health Authority recorded spikes in Salmonella and E. coli cases during 
extreme heat in 2015. Increasing water temperatures will lead to increased harmful algal blooms that 
contaminate shellfish. A 2022 study of 375 human pathogenic diseases found that over half, 58%, were 
made worse by climatic hazards while 16% improved.165F

166 

Extreme Heat  

Average temperatures in the Seattle area have increased by 1.5°F from 1950 to 2020.166F

167 By the 2050s, 
UW Climate Impacts Group projects that temperatures on the hottest days in the Puget Sound area will 
increase by 6.5°F on average.167F

168 Of special importance for emergency management are the number of 
ŜȄǘǊŜƳŜ ƘŜŀǘ Řŀȅǎ ŀƴŘ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ƘŜŀǘ ŜǾŜƴǘǎ ƭƛƪŜ нлнмΩǎ IŜŀǘ 5ƻƳŜΦ Currently, King County has a 
median of 9.5 days over 90°F. Under the high emissions scenario (RCP8.5) that number is projected to 
more than double to 20.1 between 2040 and 2059. With extreme heat, duration matters as much as 
intensity. Three days is a key inflection point. After three days, people without access to cooling begin to 
experience ill effects at an increasing rate. The First Street Foundation predicts the chance of three days 
over 86°F will go from the current 67% to 86%.168F

169   

{ŜŀǘǘƭŜΩǎ ƘŜŀǘ ǿŀǾŜǎ ǿƛƭƭ ƎŜǘ ōƻǘƘ ƘƻǘǘŜǊ ŀƴŘ ƭƻƴƎŜǊ. To compound the problem, nighttime 
temperatures are increasing faster than daytime temperatures, reducing the relief of nighttime cooling 
that many Seattle residents are accustomed to.169F

170 Extreme heat events are a particularly dangerous 
hazard for Seattle, where the generally mild climate makes it difficult for the community to acclimate to 
extreme heat when it occurs, and buildings have historically not been constructed to insulate from high 
outdoor temperatures. 

Heat is not evenly distributed in Seattle. Areas with few trees and high impervious surface area retain 
heat more than greener parts of Seattle. Often these are areas where poorer and marginalized residents 
live.  

Flooding 

Climate change will worsen flooding events. Seattle experiences three kinds of flooding: urban, in which 
the drainage system is overwhelmed by sudden, intense precipitation; coastal flooding, in which low 
pressure and high wind drive ocean or lake water onto shore; and riverine, in which a stream or river 
overtops its banks. /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ǿƛƭƭ ƴƻǘ ŎƘŀƴƎŜ {ŜŀǘǘƭŜΩǎ ŀƴƴǳŀƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴΣ ōǳǘ ƛǘ will concentrate 
it in the winter. Many flooding events are triggered by atmospheric rivers which are predicted to 
intensify with climate change.170F

171 Higher sea levels can extend the reach and impact of storm surge.171F

172 
Low-lying areas fronting Puget Sound could be subject to flooding, especially when winter storms 
coincide with high tides. 

Infrastructure Failures 

Climate change intensifies extreme events that damage infrastructure directly as with heat that 
damages bridges and road surfaces or overwhelms them as with the case of wastewater and drainage 
systems unable to cope with runoff beyond their design capacity. Sea level rise will have direct 
consequences for coastal and low-lying infrastructure: wastewater treatment, power distribution, port 
facilities, railways, fiber optic cables, and roadways.  
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Landslides 

The occurrence of sudden water loading on already saturated slopes is the defining indicator for 
landslide likelihood in Seattle. Climate change will increase the number of atmospheric rivers and 
precipitation intensity both of which will contribute to triggering landslides.172F

173  

Power Outages 

{ŜŀǘǘƭŜΩǎ ŜƭŜŎǘǊƛŎŀƭ ǎȅǎǘŜƳ ƛǎ highly exposed to climate change risks. Precipitation changes will challenge 
power generation. Summer power demand for cooling will increase. The other hazards mentioned here 
will threaten electrical power transmission and distribution from the flooding of substations, to heat 
sagging power lines, to landslides undermining transmission towers. Each of these hazards increases the 
likelihood of power outages. The consequences of a prolonged power outage during an extreme heat 
event is especially dangerous.  

Water Shortages 

Seattle Public Utilities (SPU) states that existing water resources will be sufficient to meet forecasted 
demand until 2060.173F

174 ¢ƘŜ ǇǊƛƳŀǊȅ ƛƳǇŀŎǘ ƻƴ {t¦Ωǎ ǿŀǘŜǊ ǎȅǎǘŜƳ ƛǎ ǇǊƻƧŜŎǘŜŘ ǘƻ ŀǊƛǎŜ ŦǊƻƳ ƳƻǊŜ 
frequent temperature-driven droughts due to low snowpack and/or early snowmelt that leads to an 
extended summer dry season.  

Hydropower generation in the Columbia River Basin is projected to increase by 5% in winter and 
decrease by 12% to 15% in summer by the 2040s (relative to 1970-1999). The same seasonal pattern of 
change is expected to occur in the Skagit watershed. In the long term, Seattle City Light (SCL) will look at 
the potential need to modify operations of its hydroelectric projects. To be consistent with National 
Energy Reliability Council requirements, SCL has already adopted a more conservative planning standard 
for its Integrated Resource Plan, effectively reducing the amount of generation the utility can count on 
from its hydro resources in the future.  

Wind 

How climate change affects the frequency and intensity of windstorm events in the Pacific Northwest is 
unclear. CIG partnered with Seattle City Light (SCL) to project changes in extreme wind events and 
lightning risk for the future period of 2040 to 2070. The model simulations showed no significant change 
in the frequency of extreme wind events.174F

175 Small increases in frequency were found in mountain 
locations but were minor compared to natural variability. Additional research is needed to understand 
the projected effects of climate change on extreme wind events in the Puget Sound region.  

Wildfire 

Wildfires will likely increase in number and size due to climate change. Fire season itself is expected to 
length in duration due to higher average temperatures and predicted diminished snowpack. This will 
lead to drier soils and vegetation, enabling fire spread and growth. Climate change is furthermore 
predicted to alter the historic range and spread of insects and pests, such as the mountain pine beetle, 
that can weaken trees and plants, making them more vulnerable to burning. High temperatures and 
increased wildfires across the country may limit and/or exhaust local fire suppression capabilities, 
leading to weakened response and further fire spread.  

Resources 

Climate change has received wide attention in the Pacific Northwest. ¢ƘŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ ²ŀǎƘƛƴƎǘƻƴΩǎ 

Climate Impact Group (CIG) is the leading source for regional specific climate research. It is a frequent 

partner for the City of Seattle which has a number of initiatives to address climate change and are 

outlined at https://www.seattle.gov/environment/climate-change.  

https://cig.uw.edu/
https://www.seattle.gov/environment/climate-change
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Seattle Climate Vulnerability Assessment. Citywide ǇŜǊǎǇŜŎǘƛǾŜ ƻƴ {ŜŀǘǘƭŜΩǎ ŎƭƛƳŀǘŜ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ ¢Ƙƛǎ 

chapter cites this resource often. 

Seattle Climate Data Portal. Brings together multiple datasets covering Seattle emissions and combines 

them with socio-economic data to show impacts. ¢ƘŜ ǎƛǘŜ ŜȄǇƭŀƛƴǎ {ŜŀǘǘƭŜΩǎ Ǉƭŀƴǎ ǘƻ decarbonize 

transportation, buildings, and waste streams. 

Climate Trend Analysis Tool. From the Office of the Washington State Climatologist. Shows changes in 

temperature, precipitation, and snow. 

Building DǊŜŜƴƘƻǳǎŜ Dŀǎ 9Ƴƛǎǎƛƻƴǎ aŀǇ ŦƻǊ {ŜŀǘǘƭŜΩǎ bƻƴ-Residential and Multi-Family Buildings. Shows 

buildings rated by Energy Use Intensity (EUI), a measure of energy use per square foot. 

Climate Mapping for A Reliant Washington. Shows changes in frequency and intensity for multiple 

climate related hazards in Washington. 

 

 

 

https://www.seattle.gov/documents/Departments/OPCD/SeattlePlan/SeattleClimateVulnerabilityAssessmentJuly2023.pdf
https://experience.arcgis.com/experience/d109ec235c8a44b08675452e64b5e4fe/
https://climate.washington.edu/climate-data/trendanalysisapp/
https://www.seattle.gov/energybenchmarkingmap/#seattle/2021?layer=total_ghg_emissions&sort=total_ghg_emissions&order=desc&lat=47.61&lng=-122.33&zoom=14
https://data.cig.uw.edu/climatemapping/
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1.  EARTHQUAKES 
Earthquakes are {ŜŀǘǘƭŜΩǎ Ƴƻǎǘ potentially damaging hazard. Seattle is subject to infrequent but 
potentially devastating large earthquakes from local surface faults and the huge Cascadia Subduction 
zone. A large earthquake from one of these sources could be one of the worst natural disasters in US 
history. Seattle is also subject to frequent earthquakes originating deep below the surface. Deep 
earthquakes happened in 1949, 1965, and 
2001, with the 2001 Nisqually earthquake 
causing an estimated $2-4 billion in damage. 
The Seattle area has an 84% chance of 
experiencing another earthquake like these 
in the next 50 years. 

What Causes Our Earthquakes? 

Most earthquakes are caused by fault-slips 
in the EaǊǘƘΩǎ ŎǊǳǎǘ. These are driven by 
convection in the EŀǊǘƘΩǎ ƳŀƴǘƭŜ, the layer of 
hot, dense rock between the EŀǊǘƘΩǎ ŎǊǳǎǘ 
and core. On geological scales it acts like a 
viscous liquid, and convection causes 
ƳƻǾŜƳŜƴǘ ƛƴ ǘƘŜ ŜŀǊǘƘΩǎ ŎǊǳǎǘΦ Just as hot air 
rises and cool air sinks, hot mantle material 
rises, cooling as it nears the surface. The 
cooler material then begins to slowly sink, 
which creates a convection cell. Hot, rising 
rock pushes plates across the surface of the 
earth. When plates collide, the thinner, 
denser ocean plate is usually forced under 
the thicker, lighter rock of the continent. 
(Figure 18 shows the process)  

As the plates collide and scrape past each 
other, strain builds. Earthquakes happen 
when the strain accumulating in rock 
becomes greater than the strength of the 
rock or the pressure keeping it from slipping. 

In the Pacific Northwest, the Pacific Plate is 
moving northwest and is pushing the smaller 
Juan de Fuca plate clockwise under the 
North American Plate. This process is known 
as subduction. The motion of the plates is 
not smooth. Friction and pressure along the 
interface of the plates prevents the ocean 
plate from moving under the continent, 
locking them together for decades or 
centuries. Strain builds up until the fault 
breaks, and a few meters of the Juan de Fuca plate slips under the North America Plate, causing a 
megathrust earthquake.  

Key Points  

× Lead agency ς Seattle Fire Department 

× Seattle has three types of earthquakes: 
ü Shallow (0-30km depth) 
ü Deep (30-70km depth) 
ü Subduction (shallow, but offshore) 

× {ŜŀǘǘƭŜΩǎ worst-case scenario is a strong shallow 
earthquake on the Seattle Fault. It would cause 
many deaths and injuries, widespread, lengthy 
utility outages, and 10s of billions in damage.  

× ¢ƘŜ tŀŎƛŦƛŎ bƻǊǘƘǿŜǎǘ ǊŜƎƛƻƴΩǎ worst-case 
scenario is a major subduction earthquake on the 
Cascadia Subduction Zone. It would affect an 
area from Northern California to British 
Columbia. These happen every ~300-800 years, 
with the last one occurring in 1700.  

× The most common large earthquakes are the 
deep variety, like the 2001 Nisqually earthquake, 
and happen every ~30-50 years.  

× Large subduction zone earthquakes happen 
every 300-800 years with an average of 450-500 
years. 

× ²Ŝ ŘƻƴΩǘ ƪƴƻǿ Ƙƻǿ ƻŦǘŜƴ ǘƘŜ {ŜŀǘǘƭŜ Cŀǳƭǘ ƛǎ 
active. It produced a magnitude 7.5 to 7.8 
earthquake in 923 AD or 924 AD. 

× Earthquakes can cause many cascading impacts 
including tsunami, landslides, fires, power 
outages, broken infrastructure, and hazardous 
materials incidents. 

× Recent modelling suggests that subduction zone 
earthquakes cause strong shaking at certain  
frequencies that exceed the design standards for 
many new concrete core high rise buildings. 

 








































































































































































































































































































































































































































































































































































































































































































































